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i for examination illustrated 


The Editor is always gind to rece 


articles on subjects of time! interest If the photographs are 


sharp, the articies short, and the facts authentic, the contributions 
will receive special attention Accepted articles will be paid for 


at regular apace rates 


THE LOSS OF THE “ VIPER" AND THE “ COBRA.” 

It is an extraordinary coincidence that, out of nearly 
two thousand torpedo boats and torpedo-boat destroy 
ers belonging to the navi of the world, the only two 
that were driven by turbine engines should have been 


wrecked within a few weeks of each other—the 


“Viper” running upon the rocks, and the Cobra 
foundering in a heavy gale On the face of it, the 
coincidence would seem to point to the turbine motors 
as being directly or indirectly the cause of the dis 
asters but as far as the facts have been made public 
there is no positive evidence that they were even 
indirectly contributory to the loss of these valuable 
and phenomenal boat rhe Viper was wrecked 
when running at high speed among the sunken rocks 
of one of the most dangerous stretches of water in 
the world rhe rise and fall of the tide among the 
Channel Islands, where she was wrecked, amounts 
to 40 feet, and the tides sweep across the track of ves 
sels steaming from these islands to the English coast 
at a velocity which in places reaches as high as 7 
knots an hour rhe list of casualties in these waters 
is a long one ind whe the experienced captain 
of the regular Channel Island steamers have so often 
lost their ship i naval officer le acquainted with 
the currents might easily be carried from his course 
and strike one of the many sunken rock 

rhe Cobra’ seems to have been wrecked by break 
ing in two when she was being driven against a gale 
and it is possible that the desire to make a record 
trip on the trial run led to the frail vessel being 
driven too fast into the head seas, with the result 
that her back was broken 

In each case the disaster seems to have been due 
to poor navigation, and the fact that both vessels 
carried turbine engine prove nothing against the 
new system of propulsion 

At the same time, the fact remains that for marine 
purposes the turbine engine is severely handicapped 
by its inability to go astern ind in the three turbin« 
vessels that have been built, smaller auxiliary turbine 
are fitted for this purpose This offsets, to a certain 
degree, the high efficiency of the turbine installation 
yet, so great is the saving of weight that, even with 
reversing motors on board, the total weight of the 
motive power is only about Pm per cent, for a given 
horse power, of that required in reciprocating engines 

>.> 
THE TANDEM COMPOUND LOCOMOTIVE 

Interest in the compound locomotive has been quick 
ened by the success of a new type of locomotive built 
by the Schenectady Works, in which the pair of high 
and low pressure cylinders on each side of the locomo 
tive is arranged in tandem, the high-pressure cylin 
ders being placed in front of the low pressures and 
on the same axial line 1 common piston-rod carrying 
the two pistons rhis arrangement involves the usé 
of four cylinders in which respect the type corre 
sponds to the well-known Vauclain system, which 
carries the two high-pressure cylinders above the 
low pressures, the two piston-rods on each side con 
necting to a common crosshead 

Although the compound locomotive has not met with 
the favor or made the advance in this country that 
it has abroad-—and particularly in France, where the 
fastest trains are hauled by four-cylinder compounds 

the best designs of compounds that our shops have 
turned out have fully justified the claims of fuel 
and steam ecopomy which are urged in favor of the 
compound as compared with the simple high-pressure 
type. 

The disposition of our builders to preserve the sim 
plicity which has been one of the excellent features 
of American locomotives led them to favor, in the 


earlier compounds, the two-cylinder type, an arrange 
ment which conformed closely to the ordinary two 
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linder imple locomotive rhe recent growth in 


ze of locomotives, however, has necessitated increas 


ing the low-pressure cylinder to a diameter which 
cannot be accommodated by the width of the tunnels 
and clearance of station platforms Hence the use 
of four cylinders has become a structural necessity, 
to say nothing of the more advantageous distribution 
of weights 

Assuming four cylinders to be a necessity, the ques 
tion is one of their location. In England and France 
they have been arranged to work on four cranks, two 
outside and two inside the frames In this country 
with our traditional dislike to inside cranks, we have 
preferred to place all four cylinders outside the 
frames The Vauclain system has proved its good 
qualities by ten years of service, and the new experi 
mental tandem locomotive, built by the Schenectady 
firm for trial on the Northern Pacific Railway, has 
given such satisfactory service during the past tweive 
months, that an order for twenty-six more has been 
given, and forty have also been ordered for the Atchi 
son, Topeka & Santa Fé Railway 

a Oe me — 
SOME OF THE ENGLISH ROYAL TREASURES. 

In the forthcoming coronation of King Edward 
Vil. of England there will be a display of royal treas- 
ures that has seldom been brought together at a sin- 
gle function in recent years It is so long since 
England has had a coronation that not many of the 
people remember the exact amount of royal treasury 
stock in the shape of jewels, crowns, and scepters 
kept on hand. It will be an interesting inventory time 
for the English nation, and not a few will find out 
for the first time the magnificent collection of jewels 
kept securely in the Tower A good deal of the value 
of the English regaiia is due to the historic associa 
tions connected with the various pieces. The crowns 
ind scepters that have been worn by many successive 
kings naturally have a value in the eyes of the peo 
ple far above their actual intrinsic worth 

here is quite a difference in actual worth between 
the early crowns of England's monarchs and those 
of later date Probably Queen Victoria's imperial 
crown was the most expensive ever made King 
Alfred's crown, which long ago disappeared, was men 
tioned in early works as being worth £248 10 shil 
lings Compare with this Queen Victoria's magnifi 


cent crown, so sparkling with brilliants that the crown 


itself is searcely visible There are by actual count 
783 diamonds in thi crown ome of which are 
large, handsome stones, and others mere chips, but 


ill cut and set to form a complete picture of wondet 
ful brilliancy In addition to the diamonds there are 
277 pearls, 16 sapphires, 11 emeralds, and 4 rubies 
besides one large ruby and sapphire of remarkable 
value This large ruby is the great spinel ruby which 
belonged to the Black Prince in 1367, and it has been 
aid to be worth £100,000 rhe big sapphire ts also 


an historical gem of almost priceless value It was 


the one worn in a ring by Edward the Confessor and 


buried with him at Westminster These two stone 
alone make the crown of both historic and intrinsi« 
value far beyond that of any other crown in existence 

rhis crown is of more recent construction than the 
other imperial regalia, and it shows its modern work 
manship in the setting of the stones Most of the 
royal treasure used for the coronation and state 
occasions were made in 1662 At the time of the 
Commonwealth all the crowns and royal regalia wer 
destroyed except the golden pitcher used for holding 
the anointing oil, the golden spoon, and the ancient 


coronation stone. After the restoration all the ancient 


articles were remade by Sir Robert Vyner, the royal 
goldsmith His work testifies to his skill as a gold 
smith, and no jeweler since has been made as famous 
because of the fact he received the royal commission 
to restore the destroyed regalia His ambition was 
to imitate as closely as possible the ancient relics 


For this purpose he studied the old coins and great 


eals of former kings to get the idea of the orbs, scep 
ters. and crowns The ancient tvle of the jeweler’s 
irt was to set many of the jewels with enamels on 
gold open work This style of work particularly 


nanifest on the scepters, where enameled and jeweled 
crolis are the chief ornaments The champlevé 
enamel on the royal bracelets represents good work 
done in the days of Sir Robert Vyner, but there is 
also some sign of recent touching up by modern gold 
miths 

Queen Victoria’s imperial crown represents the high- 
est skill of modern stone setting, and from the point 
of view of the diamond cutter it is said to be the per 
fection of design. It required a good deal of artistic 
skill to set so many stones in a crown of that size 
without ruining the effect as a whole. In fact, the 
setting of the stones is so light and carefully done 
that one is searcely aware of the background The 
setting is of silver, and the pearls are held with 
gold wire. The rim of the crown is not a solid metal 
ground, but the gems are arranged in clusters in open 
work The effect is consequently very striking 

St. Edward's crown is the official crown of England, 


OCTOBER 12, 1901. 
and thi hows very different work from Queen Vik 
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and the former in 1662 by Sir Robert Vyner1 


toria The latter was made in 1888 


Bridge 
rhe official crown is of great size, and almost clumsy 
looking compared with its mate The rim is of solid 
gold, and edged with rows of pearls of considerabk 


size with here and there clusters 


if colored jewels 
surrounded and set on enamels of red 
and white rhe effect of so many colors in the rim 


gives a rather brilliant aspect to the crown, especially 


in a light The four crosses patées and fleurs-de-lis 
which rise from the rim and form an arch toward the 
center are likewise tudded with diamonds and col 
ored jewel et in red and white enamel In fact 


this whole enamel effect is apparent in every - part 
of the crown, and shows to perfection the old ‘method 
of setting stones Even the center orb of gold is filled 
with stones, with enamel effects. From the center orb 
the cross patée rises upward and is tipped off with a 
large pearl and with extended arms containing drop- 
shaped pearls. On the whole the crown is very strik- 
ing, though somewhat clumsy, and a good representa 
tive of the goldsmith’s art of nearly three centur 
1es8 ago 

The orbs and scepters of the royal regalia which ars 
deposited in the Tower and brought out only for cor 
onations, are fully as interesting as the crowns, for 
theugh dating no further back than 1662, they pos- 
sess sufficient historical association to make them of 
great value to the English people. They are symbol- 
ical of times and personages which will forever live 
in history Phere are two orbs in the collection made 
for monarchs in the past The first and larger one 
was made by Sir Robert Vyner for Charles II. and the 
smaller one for Queen Mary II The first has conse- 
quently always been accepted as the official one by the 
English people, and every monarch since has been 
crowned with it The orb is held in the hand at the 
coronation, its distinctive meaning being of rather 
obscure Christian origin, borrowed evidently from 
the Roman emperors by the early Saxon kings. In 
the great seals of the early Saxon kings the monarch 
is represented as holding a simple sphere or orb in 
his left hand, and in some a cross and a dove sur 
mount the orb From the earliest time the orb ha 
thus been representative of the sovereign, and all 
succeeding orbs have been imitated after these early 
ones They have varied somewhat in ornamentation 
since Edward the Confessor's time, but in the main 
they retain the cross-and-dove effect 

Sir Robert Vyner, under instruction from King 
Charles IIl., made the official orb of 1662, which is in 
use to-day, six inches in diameter, with a fillet around 
the center surmounted with an arch and edged with 
pearls Clusters of colored jewels and diamonds stud 
the band and the arch, while the red and white 
enamels inevitably appear At the top of the arch 
is a fine amethyst cut in facets one and a half inches 
high, and on this stands the cross patée, edged with 
rose-cut diamonds In each of the four corners of the 
cross is a large, handsome pearl, while at the foot 
there is a collar of diamonds 

The smaller orb of Queen Mary is made somewhat 
after the same pattern, but it is smaller and more 
delicate, yet ornamented with fully as many jewels 
and diamonds rhe fillet of gold around the cente! 
is outlined wjth large pearls and handsome amethysts 
sapphires, and diamonds. The small cross at the top 
is simply decorated with precious stones. This orb 
belongs to the royal regalia, and is kept with jealous 
care in the Tower. Though it is not the official one 
it generally figures jn every coronation 

There are also two scepters in the royal collection 
either one of which is a superb piece of the gold 
smith’s art. The royal scepter with the cross is two 
feet and nine inches in length, while Queen Mary's 
scepter, made for her by King James II., her husband, 
is two feet and ten inches in length. The latter is of 
solid gold, and ornamented only with diamonds. The 
former is of gold, but very elaborately decorated and 
ornamented with colored jewels. The upper portion 
is wreathed and twisted, and very handsomely dec 
orated rhere are three white and red enameled bands 
dividing the scepter The cross rests on an orb of 
gold, and a large amethyst stands on it, faceted and 
held in position by jeweled projections. The whole 
piece is studded thickly with costly gems, and the 
effect is brilliant in the extreme. This is one of the 
finest products of Sir Robert Vyner’s art. Some parts 
of this scepter have been remade since the time of 
Vyner, but the part which represents his work is 
easily recognized from the later additions 

There are only three articles of the regalia that 
date back to a period more remote than the restora- 
tion. These three articles were in Westminster Abbey 
at the time the Commonwealth ordered the destruc- 
tion of the royal treasures, and they escaped. One of 
these is the ancient coronation stone. The other two 
are the only royal treasures produced by the gold 
smith’s art to recall a very great antiquity of work 
manship. They are the golden eagle or ampulla, and 
the coronation spoon. The eagle stands on a pedestal, 
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and measures from the base upward nine inches, and 
weighs, all told, ten ounces of solid gold. The head 
of the eagle unscrews, and a hole in the beak permits 
the oil to pour forth upon the royal head. When this 
golden eagle was made history does not definitely say, 
beyond that it was in use at the coronation of Henry 
1V., in 1399. From general appearances, however, it 
looks as if Vyner had made some recent changes and 
improvements upon it. Certainly parts of the eagle 
have been worked over in recent times with a chas- 
ing tool. The screw which holds the head in position 
is hand-made, which partly testifies to its remote 
antiquity. . 

The coronation spoon is thought also to have been 
made some time in the twelfth century, and its style 
of ornamentation appears to prove this. The spoon 
is of silver gilt, and has a curious rib down its cen- 
ter, dividing it so that it fits the two fingers of the 
right hand. The ornamentation is that known as 
champlevé, a form of preparing metals for enameling 
in vogue centuries ago. There are four pearls in the 
handle, but otherwise its ornamentation is simple and 
inexpensive. There are indications that Vyner, when 
he remade the royal regalia for Charles II., also 
touched up the spoon, especially the bowl part, which 
indicates a later style of goldsmithy than the handle. 

G. E. W. 
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EXTENSIVE PROJECT FOR IRRIGATING EGYPT. 

BY ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN 

The English government is determined that barren 
Egypt shall be restored to its ancient fertility. A 
few weeks ago we published in the columns of the 
ScienTIFIC AMERICAN a description of the irrigation 
works that were being carried out at Assiout and 
Assouan, on the Nile Now that these two projects 
are rapidly approaching completion, the English and 
Xgyptian governments are surveying the country to 
ascertain where similar projects might be profitably 
and successfully carried out. Sir William Garstin, 
the Egyptian Under Secretary for Public Works, has 
had charge of these surveys, and for the past three 
years has been busily engaged in studying the White 


Nile and its various affluents. He has now prepared 


and forwarded his proposals for various irrigation 
works to the English Foreign Office 
By the end of the present year something like 


$35,000,000 l xpended upon irrigation 
works and drainage works on the Nile since 1885 rhe 
barrage at Cairo, which was designed by a well-known 
French engineer, but was insecurely constructed, cost 
$2,300,000 to be restored, and to be converted into 
a serviceable work Subsequently, to enable more 
water to be stored, two weirs were constructed below 
the barrage, at a cost of another $2,430,000. The result 
of this section of the work has been the doubling of 
the cotton crop of lower Egypt, equivalent to a gain 
of approximately $25,000,000 per annum to the country 
The expense incurred by this undertaking has been 
thus adequately refunded 
Upon the various works in connection with the delta 
of the river in the eastern provinces, a sum of over 
3,350,000 has been spent. This section of Egypt is 
one of the most fruitful and most important portions 
of the country. The building of these numerous mis- 
cellaneous works has been attended with great success, 
and has proved of inestimable service to the country. 
For the purpose of insuring a supply of water to 
Sharaki lands in years of low flood about $3,660,000 
has been spent. This part of the work is practically 
completed, and the extent of its utility may be ade- 
quately gaged from the fact that after 1899 only 264,000 
acres of land were left without water, whereas in 1877, 
when the flood was not so low as in the later year, 
over 800,000 acres of water-land were without water. 
Drainage works have absorbed $5,000,000 Large 
tracts of land, which formerly were so heavily water 
logged as to be absolutely useless for agricultural pur- 
poses, have been efficiently drained and now raise good 
crops. The arrears of taxation, which formerly at- 
tained a high figure, have also been greatly reduced. 
The Assiout and Assouan dams, which were de- 
scribed in the Screnrivic AMERICAN of May 4, will be 
completed in 1902. -The latter dam will store up the 
water after the flood has passed, and will increase the 


supply of the river in the summer. A great. portion 
of the extra water will be devoted to the transforma- 
tion of the basin lands of Middle Egypt, which at 


present raise a flood crop only. Pumping stations are 
to be erected te facilitate and to extend the cultivation 
of the sugar cane. These works will also enable a 
tract of land in the Fayoum Province, which is at 
present an arid barren waste, to be cultivated 

The foregoing is an epitomé of the irrigation works 
at present in hand Lord Cromer calculates that the 
irrigation part of them should be paid for within the 
next two or three years. But even when these works 
are completed, Mr. Willcocks, the eminent civil engi- 
neer, who has made the irrigation of the Nile his 
Special study, estimates that the country will still 
require 2,610,000,000 cubic meters of water every year, 
while Sir William Garstin is inclined to think this 
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an underestimated quantity, and that over 4,000,000,000 
cubic meters of water will be necessary. The ques- 
tion that arises is: Whence can so large a quantity 
of water be obtained? Sir William has two alterna- 
tives. A reference to the map of the lower Nile shows 
that at Khartoum the river bifurcates—one tributary, 
the White Nile, proceeding from Victoria Nyanza and 
Albert Nyanza, and the other, the Blue Nile, rising 
from Lake Tsana, in Abyssinia. 

The area of Lake Victoria is approximately 70,000 
square kilometers. If the level of this lake were 
raised but one meter, 70,000 millions of cubic meters 
of water would thus be stored, while if the level were 
raised by three meters, the quantity of water stored, 
after deducting loss by evaporation, would amount to 
at least 140,000 million meters cube. The first esti- 
mate, however, would supply more than sufficient water 
for the whole of the Soudan and Egypt. There is one 
disadvantage of damming the water of this lake, The 
shores are thickly populated, the native townships and 
villages stretching right down to the water’s edge. 
Therefore, in the rainy season the water that was 
being dammed back would flood the villages and cause 
widespread inconvenience. Also, about one-half of the 
area of this lake lies within German territory, and 
naturally the Germans might object to the raising of 
the water-level of the lake. 

With the Albert Nyanza, the case is entirely different. 
This lake has a superficial area of about .5,000 square 
kilometers. Sir William Garstin suggests that, by the 
construction of a regulating dam at a point on the 
river below its exit from the lake, water could be 
stored up in the lake during the rainy season and 
utilized during the dry season to maintain the river at 
a higher level. The lake has an extensive catchment 
area, and he considers that its level could be raised 
without much difficulty to the required height. There 
are one or two objections, however, which considerably 
militate against the realization of the scheme at this 
point. The principal is the frequent seismic disturb- 
ances to which this part of the country is liable. Then, 
also, objections might be raised against constructing 
large works in such a remote district, since no one who 
is familiar with the country through which the White 
Nile flows, would embark upon any extensive irriga- 
tion projects to render the country agricultural. 

Sir William Garstin then deals with Lake Tsana as 
the most practicable means of solving the difficulty 
This sheet of water, which has a superficial area of 
about 3,300 square kilometers, is situated high upon 
the plateau in Abyssinia. The lake is deep, and its 
shores are uninhabited, so that no ill-effects would 
result in raising the water-level. If the water-level 
of this lake were raised five meters, a storage of 
132,000,000,000 cubic meters of water could be ob- 
tained after allowing the necessary deduction for loss 
by evaporation This basin is far more suited for 
extensive irrigation purposes than the Albert Nyanza. 
The scheme would not present any abnormal engineer- 
ing difficulties, and the objection that can be raised is 
of political significance only. The fulfillment of the 
undertaking would supply abundant water for the 
exigencies of the Nile and the Soudan, and would 
render the navigation of the Blue Nile possible in the 
summer months. 

oo —— . 
INVENTING GAMES AND FORMS OF ENTERTAINMENT. 

One of the most fruitful sources of securing a good 
income is in inventing games and forms of entertain- 
ment for private parties, sociables, and receptions. 
The extraordinary demand for something new in the 
line of entertaining is evidenced by the number of 
new games and tricks put on the market every year. 
These multiply rapidly, but most of them, being 
merely variations of old games, attract little more 


than passing notice But when a really new and 


original game, trick, or form of entertainment is in 
vented, the public shows its appreciation by adopting 
it immediately as the prevailing fad. There are so 
very few original inventions of this nature that it is 
safe to say that anyone who has the genius to dis- 
cover one will reap financial reward sufficient to sup- 
port her for the rest of her life. 

These new forms of amusement need not necessarily 
be elaborate and expensive in character. Sometimes 
the very simple ones attract the most attention and 
actually earn more money for their owners. Women 
in particular are finding this field an attractive one 
for testing their inventive abilities. Many who go 
into it find in a little while that they are unfitted 
for it. They have great adaptive powers, but not 
inventive faculties. The former will hardly win re- 
nown and financial returns in proportion to the 
amount of work put in the efforts 

The Patent Office at Washington is besieged by ap 
plicants for inventions that are made for the pur 
pose of amusing and entertaining, and the list that 
is annually rejected because they infringe upon the 
rights of others is very great Nevertheless, women 
have been very successful in the last two years in 
this direction, and according to statistics given they 
have equaled the men both in the number and pop- 
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ularity of their inventions to amuse, cast year fully 
a score of such patents were taken out by women who 
must have made comfortable incomes from the sales 
of the articles. One successful trick, game, or puzzle 
should in the ordinary course of events make a tidy 
income for a woman for several years. 

It is somewhat surprising that women inventors 
have not invaded this field more numerously than 
they have, for by virtue of their associations, lif 
work, and aspirations they should be in closer touch 
with what children and societies need of entertain- 
ment than men. Until quite recently most of the 
toys and games were invented entirely by men, while 
women inventors seemed to turn their attention to 
other subjects. This now has been changed some 
what, and the toys that are annually brought out 
are the work of minds and hands of women as much 
as of those of the masculine sex. 

The toy season is not by any means confined to 
Christmas. It is pretty well distributed over the 
whole year; but the toys differ according to the sea- 
sons, and the inventor who wishes to make money 
with her designs must anticipate events. Birthdays 
are happening every day in the year, and thousands 
of toys suitable for such occasions are bought con- 
tinuously the year round, The popular birthday pres 
ent is a feature of the toy trade that was never better 
appreciated than to-day. Heretofore the remnants of 
Christmas toys were supposed to answer th< purpose, 
and disgusted parents would travel from store to 
store in a vain search for something unlike the toys 
that had piled up around the family hearth at the 
last midwinter holiday. Birthday toys are consequent- 
ly in great demand. 

Who can produce something appropriate for such 
eccasions, suitable to man, woman, boy, and girl? 
The person who can accomplish this is sure to find 
a steady sale that will in the end more than aggre 
gate the total Christmas sales. Souvenirs and table 
decorations of a novel form and shape are also as 
constantly in demand as the birthday presents, and, 
like the latter, they must be peculiarly adapted to the 
purpose. To invent such a gift or souvenir to seil 
well the mind must study out the question as care- 
fully as if a mathematical problem was offered for 
solution. One must make herself more or less thor- 
oughly familiar with all the material on hand, and 
with the inventions in the same field that have been 
made before Without this necessary preliminary 
preparation the chances of successful invention will 
hardly be very great. 

Social games and entertainments for young and 
old depend largely upon the character of the audiences 
for their success, and a study of human nature should 
be one of the first essentials for preparation in this 
line. A _ professional entertainer who goes abroad 
every summer to visit foreign lands to study the little 
methods of life and social intercourse in Burope al- 
ways returns with a great fund of new ideas which 
she modifies and adapts to her American audiences, 
She is not so original as adaptive, nor so adaptive 
as tactful. She knows instinctively and by study 
what her audiences would like, and this she aims to 
give them. She invariably proves such a success that 
her entertainments are often repeated by request, and 
she makes a good income, and secures all the pieas- 
ures and advantages of travel abroad: She makes up 
her programme for the winter ahead of time, and 
always keeps a certain stock of ideas and plans ahead 
which she can use in an emergency. Sometimes the 
best made programme will prove a failure, and it Is 
then that the resourcefulness of the entertainer shows 
itself. If unable to fall back on something else to 
make up for the failure she would soon lose prestige. 

The professional evening entertainer is becoming 
more and more a social factor in our large towns and 
cities, and the demands for her services grow in pro 
portion to the success of the efforts put forth. There 
are many young women to-day who are making their 
living in this way, using song, oratory, music, and 


mind to accomplish their purpose. 
—_ > a 


Prof. G. J. Peirce points out that the object of respi- 
ration in plants is not as in warm-blooded animals, 
the maintenance of a certain body temperature, 
together with the production of energy needed for 
doing work, but, as in cold-blooded animals, simply 
the latter purpose, says The American Naturalist. 
The diastase formed in the germinating seed dissoly- 
ing the starch deposited in the seed as a reserve 
food-material and converting it into sugar makes the 
reserve food available for at least three purposes, 
viz.: (1) For the construction of nitrogenous com- 
pounds (amides and proteids); (2) for the forma 
tion of cellulose; (3) for the liberation of energy by 
respiration, nutrition, and growth. The enzymes 
formed by the lower plants are aiso useful in more 
ways than one: not the least important use being 
the conversion of non-reepirable into respirable sub- 
stances. The sulphur bacteria (Beggiatoa, Chroma- 
tium, ete.) obtain most if not ail, of their kinetic 
energy by oxidizing sulphur compounds, 
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THE EZEKIEL AtRSHIP 
We have favored by the Rev. B. 


Pittsburg, Texa i 
tor of the Kz 


Cannon of 


inven 


been 


mechanical expert and the 


with a photograph and 


ekiel airship 
this latest accession to the flying ma 
chines of the world Mr. Cannon is of the opinion 
pleased to show 


Almighty wa xraciously 


many novelties to 


port of his conte 
tion he it i! 
ou pu me rT 
bell | re from tl 


hook of Ezekiel, a 
for exampl Then 
the pirit took me 


up and | heard th 


hind me the volce 

of reat rushing 
ne eit ed 

the ior ! t 


ilao the noise of 
the wing of the 
living creatures 
tha touched one 
anothe: ind the 
noise of the wheels 
over against them 


and the nolee of a 


great rushing 
(Ezekiel ill 12 and 13.) Other passages in the same 
book refs to variou vovage made by the prophet 
swccording to Mr. Cannon, in a flying machine He 
considers that an airship is described in simple meta 
phors 

Mr. Cannon has endeavored to construct an air 
ship according to Ezekiel pecifications The inven 
tor does not believe in perpetual motion, but thinks 
there must be Au for effect in everything, as well 
as a purpose in every word of the Scriptures He 


ilso tells us there are several things described by the 


prophet which he does not use in the model airship 


which he is constructing, and very wisely, for the rea 


son that he propose to protect these ideas by means 
of patents The inventor states that the full-sized 
machine is supposed to be driven by a four 
cylinder 8x8 gas engine rhe gas or com 


pressed air tored in the frames of the 


airship rhe motor connected with the 


ends of the mai: haft lirect and the speed 


is 4100 to 1,200 revolutions per minute. As 


will be seen by the engraving, there are a 


number of whee built according to the 
Ezekiel design Wher it rest the device 
rests upon leg which may be raised or 


lowered telescopically within the outer tub 


ing When the vessel i to 


operated 


compressed air is forced into the frames of 


the airship The wings are then drawn 
towether at the side to stretch them The 
ensible leg ire drawn up so that the 
els rest on the ground rhe air throttle 
is then opened and air pressure starts the 


When the 


motion it runs along the 


motors machine is first set in 


groun ipon the 


wheels and does not begin to rise until the 


propellers are rotated at considerable speed 


Air pumps are then started to keep the cyl- 


inders cool The vessel ascends on the prin 


ciple of the aeroplans In descending the 


internal wheels are turned back far enough 


to reverse the action of the blades in the 


wheels The airship will then come down 


slowly like a parachute, and just before the 


ground is reached compressed air is turned 


into the tube in which slide the brass legs 
oO that whe t) ‘ ilight it ha ’ 
comp ‘ 1ir cushior ) Test upon rhe 
inventor states that Ezel plans are the 
first he ever worked at in which he could 


Suggest no improvement 4 company has 
been incorporated, with officer and full 
board of directors, to work out the com 
bined ideas of Mr. Cannon and Ezekiel. The 


nar of the company is the 
Manufacturing 
wish Mr 


rprise and trust that he will 


Ezekiel Airship 
Company, Incorporated. We 
Cannon ever uccess in his en 


succeed in 


rehabilitating other inventions based upon 


tue writings of the prophet 


><> 
The Russian 


munications appointed a special commission 


Ministry of Ways and Com 

to discuss the project brought forward by a syndicate 
of foreign capitalists for the purpose of installing a 
system of electrical towage on the Ladoga Canal. The 
syndicate proposes to erect works which shall not only 
supply the necessary energy for towing purposes and 
for iighting the canal, but be capable of supplying 
manufacturers and St. Petersburg with power, 





ONE OF THE 180 SLUICE GATES FOR 


Scientific American, 


GREAT SLUICE GATES FOR THE NILE IRRIGATION 
WORKS. 

In an article published in the Screntiric 
of May 4, 1901, describing the irrigation works at 
present completion on the River Nile, we 
mentioned that a special description of sluice was to 
Ran 


AMERICAN 
nearing 
of Messrs. 


be employed. Through the courtesy 
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omes and Napier, engineers of London, who are car 
rying out this portion of the contract, we are able 
to publish two photographs of this device 

These sluices, which were invented by the late Mr 
W. F. Stoney, are of the balanced type. They are so 


truly balanced that notwithstanding the enormous 


pressure of water that may be exerted against the gate, 


it can be raised or depressed with the greatest facility 


Our illustrations show respectively the frame and 


the sluice gate. They are the largest that have ever 


been constructed. There are in all 180 sluices to the 


dam. Sixty-five of these are placed with their sills at 


87.50 meters, river-level. That is to say, there will be 


87.50 meters depth of water stored behind the dam 


Twenty-five will have their sills at 92 meters river 





THE NILE DAM. 


level, fifty 
these are only to | 


(without rollers) at 92 meters river-level 


e operated at certain periods when 
there is very little head of water pressing against them 
their sills at 96 


with the 


eighteen with meters river-level; 


and twenty-two sills at 100 meters river 


level 


All the sluices have openings 2 meters wide by 7 
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meters high, with the exception of those at 96 and 
100 meters river-level, which a 


e only 34% meters high 


The pressure against the lowest sluice is nearly 300 


tons, which 


all taken through live rollers, moving 


on planed roller paths, that is to say, one on the gate 


and one on the fixed work on each side of the sluice 


The sluices themselves are built of steel plates, sup 


ported = by rolled 
steel joist Which 
in turn are bolted 


to the « t-iron rol 


ler-path beam 
The gate are 
suspended by steel 
wire ropes In the 
case of the sluice 
at S/.00 mete 
river-level the two 
ends of the rope 
are wound upon a 


cral barrel placed 
at the lide of the 
roadway which 
reache acro the 
top of the 
The 


such that one 


dam 
crab gear 1 
man 
can operate each 
Sluice with the full 
head of water 
against it, the 
Sluice not being 
counterbalanced in any way 


Cast-iron grooves ars 


built into the dam in order to provide the necessary 
space for the sluices to work in 


bolted 


These are cast in 
place \ 
sill-piece ana a similar lintel form the top and bottom 
of the 


sections and together in cast-iron 


sluice opening respectively An arched roof 


casting supports the masonry over the entrance to 


the culvert in the front of the sluice 
Owing to the cutting nature of the silt in the Nile 
water, it has been deemed advisable to provide stanch- 
ing rods on each side of the sluice, and also in the 
lintel casting 
tically when 
In the case of the fifty 


level without the 


These rods will render the 
shut 


sluice prac 


watertight, down 


sluices at 92 meters river 


rollers, the sluice gate slides against 


he planed faces of the groove 


castings, 


ind is made watertight against the faces of 


the groove castings and also on the ill 
when the sluice is completely lowered rhe 
top is rendered watertight by an adjustablk 
bar, bolted onto the 


sluice, which lowers on 


to a projection from the lintel, when the 
gate is in its final position 

When all the sluices are open the water 
at high Nile will 


but little obstruction, and 


pass through them with 
when the water 
is sufficiently clear the sluices will be gradu 
ally let down and the reservoir slowly filled. 


When it is full to the level of 106 meters 


river-level, the necessary flow will take 
place through the sluices at 96 and 100 
meters river-level As the reservoir is 


emptied the lower sluices at 92 meters river- 


level, with rollers, and those at 87.50 meters 


river-level, will also 


opened to allow the 
necessary discharge 


There are five lock-gates in connection 
with the scheme, all of 


width of the lock—9\% 


which are the full 
meters. The height 
of each of these gates is 8 meters, 11 meters 
14 meters, and 18 


meters respectively, the 


two upper gates being 18 meters high 

Each gate is hung from a carriage and is 
arranged to roll back on live rollers into a 
recess in the masonry, and the live rollers 
bascule girders, which 


are supported upon 


are counterweighted and arranged to lift 
rolled back 
no impediment to the 
Each 


openings in it near 


up, When the gate is into the 

cess, so as to offer 
masts of the vessels passing through 
gate has twelve sluice 
the bottom, and also four vertical openings 
actually at the bottom, in order to produce 


a scour along the lock to remove the silt 
deposit 

All the operations in connection with the 
working of the gates and valves are con 
trolled 


arranged in the 


by hydraulic power. A small turbine 


dam will drive hydraulic 


pumps to serve the hydraulic system for the 


lock gates 


>+o+e 
Lieut. E. P. Bertholf, who was sent to 
Siberia last winter by the government to secure 


Alaskan station, arrived at Port 
28 with 254 of the 
secured the reindeer 100 miles north of 


Siberian 


reindeer for the 
Clarence animals He 
Irkutsk, the 
The last 
government 


August 


present terminal of the railway 


consignment brings up the total of the 


reindeer to 3,912, 
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AN AUTOMOBILE FORAGE WAGON. 

We illustrate herewith, from Les Sports Modernes, 
a type of forage wagon manufactured by MM. Panhard 
and Levassor and exhibited in the procession of mili- 
tary equipages at the grand maneuvers of 1900. 
The wagon, like all the vehicles manufactured by 
MM. Panhard and Levassor, is actuated by the 
firm’s well-known gasoline motor. 

— ooo ——— 
Some Narcotic Plants,* 

Narcotics so appeal to the imag 
ination, that sober statements are 
difficult rravelers’ tales, intending 
truth, are often exaggerated, Even 
J. U. Lioyd imagines a fungus that 
is of the marvelous, and supposes 
u hidden combination of the ele 
ments that alone equals all the nar 
cotics, and fears it will destroy our 
civilization and even exterminate 
mankind 

\ recent novel uses as a founda 
tion for a long tale, a wonderful 
dwarf bush of high mountains of 
Africa, “the dead leave of which 
poison the earth, on which no bird 
builds its nest, no insect constructs 
a house, no spider spins its web 
capable of raising man to a higher, 
tronger, finer development of brain 
and muscle than we could conceive 
of under existing circumstances. A 
strength-giving herb unapproached 
in power 

The myths of the Upas tree are 
so inwrought that it may be new: 
that it is growing in the midst of 
coffee plantations, birds and lizards on its branches; 
properly treated, the inner bark can be used for gar 
ments 

Omitting the Rhus family, passing the Aminitas 
that gathers in the mushroom zealots, only mention- 
ing the purple larkspur that kills sheep, in one case 
250 died of 500 affected; the “snow on the mountain,” 
a spurge that blisters like red-hot iron, and its kin 
the Caper spurge, of which a few seeds endanger 
life; the laurel deadly to sheep and horse and render 
ing poisonous the flesh of animals that may be them- 

ne to the plant; the loco weed so inju 
ious to stock that the State of Colorado paid out in 
four years $200,000 to check its ravages, so serious is 
it that a horse may be so locoed as to refuse other 
food. These are all well known, but a few of the less 
noted are pareca, hidery-rhay-guill, sleepy grass, darnel 
and tutu. 

On the Amazon River several Indian tribes use 
snuff, called pareca, which Wood says is made of the 
seeds of a species of Inga; when a bout of snuff taking 
is determined on the people become highly intoxicated 
and then use the snuff 

The effect of pareca is so violent that the taker 
drops as if shot, and lies insensible for some time; 
those more accustomed are highly 
excited; causing them to dance 
and sing as if mad; the effect soon 
subsides; other tribes use it to 
repel ague during tue wet season. 
Lieut. W. J. Herndon, of the United 
States navy, in 1851 descended the 
Amazon; he traded for pareca and 
the apparatus for using it, and 
saw it in use, and used it. He 
found it to be a compound of the 
ashes of a vine, seeds of Acacia 
angico and leaves of the abuta 
(cocculus). He says: “The Indian 
took his pareca; his eyes started 
from his head, his mouth con- 
tracted, his limbs trembled, he was 
obliged to sit down, or he would 
have fallen, he was drunk; but 
this lasted but a few minutes; he 
was then gayer.” He saw it admin- 
istered to two children overcome 
With heat and work; in a few min 
utes they were at play. When lost 
in the woods, nearly dead from ex- 
haustion and hunger and fever, un- 
able to go farther, Lieut. Herndon 
“I instantly 
fell drunk on the hammock, but 
with a peculiar intoxication, which 


took the pareca snuff. 


acted on my limbs like an electric 

shock; on rising I put my foot to 

the ground, and to my surprise felt 

no pain. At first I thought I dreamed; I even walked 
without being convinced.” He then beat the two 
Indian guides, and walked the two remaining hours of 
daylight 


* Read at the recent meeting of the Misscuri Pharmaceutical Associa- 
Won, Extract from the Proceedings.—The rharmaceutical Era, 


Scientific American. 


Hidery-guill-rhay, or Indian tobacco, not plantain 
or lobelia, is a plant used by Indians of British Colum- 
bia and Southern Alaska, discontinued by mainland 
Indians, but used until 1877 or 1879 by the Hidas of 
Queen Charlotte Islands. 

The plant dried over fire was pounded with lime 
into cakes, chewed or pouched in the cheek; the effect 
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was akin to tobacco or opium. Tradition is that the 
Indians brought the seed with them from a climate 
in which it grew to a tall tree, planted the seed in 
Alaska, but the climate reduced it to a shrub. Another 
myth is that the Deity caused it to grow to a tall 
tree, and Indian with bow and arrow shot down some 
seed, which he secreted and from which the tribe 
obtained the plant. The plant produces a nut or ball 
full of seeds, like a poppy. I have not been able to 
get for this plant a botanical name or description. 
Was it a poppy or betel nut? The use and growth 
of the plant has ceased, supplanted by tobacco. 

Sleepy grass is a Stipa There are one hundred 
species; 8S. inebrians, S. siberica are poisonous and are 
found in New Mexico, Texas and Siberia. Sleepy 
grass has a most injurious effect on horses and sheep. 
It is a strong narcotic or sedative, causing profound 
sleep or stupor lasting twenty-four to forty-eight hours. 
The horse after eating it is a pitiable object, head 
and tail drooping, quivering, sweat pouring down his 
sides, panting and palpitating. The grass acts as a 
powerful narcotic, diuretic, sudorific and irritant of the 
respiratory and cardiac organs. It is distinct from the 
loco weed. 

Darnel, Lolium temulentum, indigenous to the old 





QUEEN ALEXANDRA'S DAIRY AT SANDRINGHAM, ENGLAND. 


world, introduced into the United States, apt to grow 
among wheat and grain, is narcotic, produces vertigo, 
dizziness, headache and a species of drunkenness; 
often eaten in bread. Beer in which darnel is an 
ingredient is drank with impunity A fatal case is 
cited of a peasant, who had for several days lived on 
bread, two-thirds of which was darnel. It acts thus on 
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man, dogs, sheep and horses. Hogs, cows, ducks and 
poultry are fattened on it. It contains a volatile 
alkaloid and a solid base which decomposes to temul- 
tenic acid. The poisonous property isin the base and acid, 

Tutu or toot plant, Coriara rustifolia, of New Zea- 
land, is also called wine berry shrub as wine is made 
from the berries; the seeds are poisonous, It is a 
shrubby herbaceous plant, five feet 
high; horses, goats and pigs are im 
mune, cattle and sheep may he 
poisoned by it. To cattle fresh 
from other pasture, or exhausted, 
the plant is nearly always fatal, 
firat stupefying, then causing atrong 
excitement, death following in a 
few hours, Sheep and cattle are 
fattened on it, yet when driven 
may die, Sheep badly tutued be 
come hermits, and stupid, but no 
woree as mutton 

The Coriara myrtifolla or tan 
ners sumac of Southern France 
killed a child that had eaten leaves 
and berries, The plant yields a 
white crystalline glhicoside; three 
grains killed a dog The Bioux 
Indians when participating in the 
sun dance chew a bulbous root 
growing in that vicinity, which alle- 
viates hunger, thirst and pain, and 
enables them to endure protracted, 
violent muscular exertion 

The Ponce Indians make a decoc 
tion of a red bean found in the 
United States from Nebraska to the 
Rocky Mountains and which pro- 
duces intoxication. 

Hippomane (horsemania), manchineel, manchineal, 
manzanillo (little apple), is a tree indigenous to the 
West Indies, Central and South America and Florida, 
forty to fifty feet high, oval-pointed, toothed, shining 
leaves three to four inches long, is a Buphorbiacea 
A circular was issued to United States soldiers in 
Cuba, “Beware of the Manchineal tree.” The milky 
juice of the leaf stem irritates seriously any mucous 
membrane; many strong stories are told of its poison- 
ous effects; it does produce temporary blindness, and 
it is in general as severe as poison ivy. 

The fruit of the Umganu tree, South Africa, yields 
a strong intoxicating drink for the natives. Kle 
phants are fond of it, becoming quite tipsy, staggering 
about, playing antics, screaming so as to be heard 
for miles and have tremendous fights; when in this 





state the natives leave them alone. 

Herodotus says: “Scythians inhaled a smoke 
that intoxicates, and they rose up to dance and 
sing.” 

Plutarch reports a plant of Thrace, the smoke of 
which when inhaled intoxicates. 


-+e,+ 


QUEEN ALEXANDRA'S DAIRY. 
The agricultural arrangements at Sandringham, the 
home for so many years of the 
Prince of Wales, now King Ed- 
ward VIl., are excellent, the 
dairy being very notable One 
thing which is apparent is the 
absence of modern dairy machinery 
and apparatus, not even a separator 
being used. The butter consumed 
at the royal table owés its fine 
quality entirely to the exercise of 
skill and care. As will be seen 
by reference to the engraving, the 
use of marble, tile and glass 
throughout insures the greatest 





possible cleanliness. The cows are 
not selected on account of pedigree, 
but they are fine Jerseys and good 
milkers, and an accurate daily 
record of their yield is kept. For 
our engraving we are indebted to 
Country Life Illustrated. 
—_ =< oom 

About midnight on Wednesday, 
July 17, while the Controlling En- 
gineer for Railways at Assam and 
the manager of the Gauhati-Nazir 
section of the Assam Bengal Rail 
way were on their half-yearly tour 
of inspection on the line, traveling 
through the great Nambar Forest, 
the special train ran into a herd 
of wild elephants which were mak- 
ing a night merch, as is their cus- 
tom, along the railway. The engine collided with one 
of them; and the front wheels were derailed, bringing 
the train to so sudden a stop that one of the inspection 
party was thrown out of his berth. Fortunately, the 
train was going at a slow speed No damage was 
done. The engine was reraileé in about an hour, and 
was able to resume its journey, none the worse for 





he encounter rhe nfortunate elephant, however 
had one of its back legs broken, and was 80 severely 
injured internally that it could only lie in the ide 
drain of the light cutting in which the train over 
took the herd. On the train returning the next morn 
ing, it was lying dead in the same place rhe driver 
tated that he counted eight elephants in all, and that 
a young one as well was knocked down, but apparently 
t was not much hurt, and with the others made off 
hrough the forest with loud trumpetings This is 
not the firat occasion on which a train has encountered 
wild elephants in Nambar Forest at night 
>< oo 
JUPITER STEEL 

We present u« series of illustrations of a plant which 
possesses especial interest from the fact that it is 
devoted to a new process of steel-making which prom 
ises to exert something of a revolutionary effect in 
certain branches of the steel industry Jupiter steel, 
as the product is called, is an exceptionally high 
grade of cast steel which is made from wrought-steel 
crap, with a liberal mixture of certain other metals 
during the process of melting The manufacture is 
irried on under several patents granted to Andres 
G. Lundin, and the composition of the steel, the meth 
ods of manipulation in the furnace, the special mate 
rials and careful work in the molding, have resulted 
for the first time in the history of the art in the 
production of a cast steel which, in tests carried out 
at the navy yard at Boston, has proved to possess 
qualities of strength and ductility equal to those of 
forged steel These excellent results are obtained, 
moreover, with but little sacrifice of the high economy 
which distinguishes ordinary cast steel Perhaps 
the best evidence of its remarkable qualities is found 
in the fact that cold-chisels and hatchets, cast to the 
finished shape in this steel, will, after being put on 
the emery-wheel, perform their work and hold their 
edge with perfect satisfaction and one of the most 
striking evidences of what might be called the 
wrought-steel qualities of this cast-steel product is 
the fact that at the request of the writer two of these 
cast chisels were placed end to end and welded with 
perfectly satisfactory results 

The Lundin patents have been acquired by the 
United States Steel Company, whose plant—which 
forms the subject of our front-page illustration—is 
located on the Malden River, West Everett, Mass. The 
stock yard, which extends for several hundred feet on 
either side of a spur track fram the Boston & Maine 


Railroad the first object of interest at these works 


The stock consists of a large variety of mild-steel 
scrap, among which may be seen boiler-plate clip 
pings, Dorings from the gunshops the scrap from 
sheet-stee!| works, old crankshafts, and, indeed, any 


kind of steel that possesses the necessary composition 


to make up the furnace charge rhe melting is car 
ried on in a large furnace house, the steel for the 


smaller castings being melted down in crucibles and 
the metal for the larger castings being melted in 25 
ton Siemens open-hearth furnaces The preparation 
of the furnace charge and the introduction of various 
ingredients during the furnace treatment is carried 
out in the manner and proportions indicated by the 
following example, which will serve to show the pro 
portions, but not, of course, the actual amounts which 
are treated at one time in the furnace the latter 
having, as we have said, a capacity of 25 tons 


4 hundred pounds of steel scrap | placed in a 


crucible in the furnace and melted to a boiling-point 
of about 4,000 deg, | When the boiling-point has 
been reached, from l', to 2'4 pounds of ferrosilicon, 
containing 12 per cent silicon, is introduced into the 
molten metal As soon as the ferrosilicon has melted 

to S&S ounces oF ferromanganes¢ containing SO per 
cent manganese, is mixed with pounds or less of 
sluminium, and this mixture is introduced into the 
molten metal, where it quickly melts After the 
resuiting composition | thoroughly melted, it is 
tapped into ladles, carried to the various flasks and 
poured into the molds 

Although the excellence of Jupiter teel castings 
j of course, mainly dependent upon the composition 
and the furnace treatment a ibove described, par 
ticular care is taken in the preparation of the molds 
The molding sand is composed of a sharp silica sand 
crushed rock, fireclay and molasses, which are mixed 
in the following proportions Sixteen shovelfuls of 
hard silica sand, 4 of crushed rock, 1 of fireclay, and 
1% pints of molasses water, the molasses being 
diluted with water in the. proportion of one to one. 
The molasses is used to give a bonding effect to the 
sand during the molding, while the fireclay serves 
the same purpose during the pouring of the hot metal 
After the pattern has been drawn from the mold the 
latter is carefully dressed up and the finished sur 
faces are treated with a wash consisting of 99', per 
cent of pure silica, ground fine and mixed with molas 
sos Water. The flasks containing the completed molds 
are placed in the baking furnaces, and are then ready 


for the pouring. The two 25-ton furnaces are utilized 


for the larger castings, and after the heat is ready 
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it is tapped off into ladles which vary in capacity 
from 10 to 25 tons. These ladles are handled by a 


pair of overhead, traveling, electric cranes, one of 
}0 tons, and the other of 20 tons capacity; they travel 
the full length of the foundry, which at present meas- 
ures 130 feet in width by 200 feet in length. The 
building is being extended to a length of 300 feet, 
and an additional 15-ton crane will be installed. One 
of our illustrations shows the metal being tapped 
from the furnace into one of the larger ladles. 

When the castings are cooled, they are cleaned by 
the sand blast, and then all the rough edges are care- 
fully chipped down until the finished casting con- 
forms perfectly to the original pattern furnished by 
the customer. 

In tests recently carried out by the government 
this steel has shown a tensile strength of 67,300 
pounds to the square inch and an elongation of 25 
per cent in 8 inches, while in the bending tests a 
one-inch-square bar of this cast steel was bent cold 
through an are of 93.5 deg. without fracture. As a 
result of these excellent qualities, Jupiter steel is 
finding a wonderfully wide range of usefulness ir 


the industrial arts Thus, the shipwork which is 
being done for the government and private shipbuild- 
ing firms includes the rams for the new United States 
battleships “Rhode Island” and “New Jersey,” each 
of which castings will weigh 43 tons, and the stern 
frame, keel and sternpost for the same vessels. Other 
castings include horseshoes for marine engines, engine 
thrust bearings, knees, and many small parts ordina- 
rily made of forged steel for the interior construction 
and fittings of ships, engine beds, engine cranks, cross 
heads, gear wheels, etc. The castings for the battle- 
ships “Rhode Island” and “New Jersey” alone will 
equal in weight over a million pounds 
ee el 
Niagara River Development, 

Steps preparatory to the development of power on 
the Canadian side at Niagara are progressing with 
Already a shaft 185 feet deep, 
16 feet long and 10 feet wide has been sunk, and now 


reasonable rapidity 


comes the announcement that A. C. Douglass has been 
awarded the contract for constructing the tunnel that 
is to serve as a tail-race from the wheel-pit to the 
lower river. This new tunnel will be about 2,200 feet 
long and built in the form of a horseshoe, the same 
as the tunnel on the American side of the river, where 
the development of the Niagara Falls Power Company 
has become so notable The section of the new tun 
nel, however, will be slightly larger than the tunnel 
now in use, the section of which is 21 feet high and 
18 feet wide approximately rhe new tunnel will be 
lined with brick, and it will discharge into the lower 
Niagara River a short distance below the Horseshoe 
Falls The contract states the tunnel must be com 
pleted by January 1, 1903. The cost will be over half 
nm million dollars. Work will progress night and day, 
and the method of construction will be similar to that 
employed in the construction of the present tunnel on 
the American side Shifts of men will no doubt 
work toward each other from both ends. The tunnel 
on the American side is over 7,000 feet long, and it 
would seem from the shortness of the tunnel required 
on the Canadian side that it would not cost so much to 
levelop power on that side Contracts for the construc 
tion of the wheel-pit are to be awarded. The minimum 
capacity of this wheel-pit will be 100,000 horse power 
The first section of the wheel-pit to be built will be 
about 250 feet long and 200 feet deep, having a capac 
ity of 50,000 horse power. The electrical and hydraulic 
installation first to be installed will have an output 
capacity of 25,000 horse power A supplemental agree 
ment made between the commissioners of Victoria 
Park, in which the station is to be located, calls for 
the expenditure of $1,500,000 within two years, but 
the Canadian Niagara Power Company is prepared to 
expend this sum quicker if it is possible in the develop- 
ment of the proposed power 

rhe officers of the Canadian Niagara Power Com 
pany are President, William H. Beatty 
dent and treasurer, William B. Rankine; secretary, A 


vice-presl 


Monro Grier assistant secretary-treasurer, W. Paxton 
Little Executive committee William B. Rankine, 
William H. Beatty and Wallace Nesbitt 
>-e-s - - 
A New System of Wireless Telegraphy. 
A new system of wireless telegraphy has been de 





vised by an English electrical engineer, Mr. Johnson, 
of London It possesses several important features 
which should recommend its adoption, the most salient 
of which is the complete obviation of tapping the 
messages in transmission, which at present consti- 
tutes one of the principal disadvantages of Marconi’s 
system The Johnson device is entirely different to 
that of Marconi, though it can be applied to the lat 
ter’s apparatus. High masts are entirely dispensed 
with At present owing to the patent arrangements 
not having been quite completed but little informa 
tion regarding the principle of the invention is given 
out, but it is ur tood to be devised somewhat upon 


the same principle as a stringed musical instrument 
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The transmitting apparatus comprises chiefly a bat 
tery and induction coil, to which is attached a disk 
which may be adjusted to revolve at any desired speed, 
which revolves, and which is fitted at the edge with a 
number of vibrating reeds. The receivers, of which 
there are two, contain a series of tuning forks 
capable of being modified to any number of oscilla- 
tions. The receivers are joined together by means 
of a wire. The disk of the apparatus is also capable 
of adjustment to any number of vibrations. The 
electric waves are transmitted at a certain number 
of vibrations. The tuning fork arrangement in the 
receiver is attuned to the same number of vibrations, 
so that the message during its passage through the 
air, although it may come into contact with other 
receivers, unless they are synchronized with the trans- 
mitting apparatus, will have no influence upon the 
waves. The system has been experimented over a 
distance of three miles with perfect success, but owing 
to the invention being only in its initial stage it has 
not been subjected to any severe tests. An experi 
mental station is to be set up at the Earl’s Court 
Exhibition in London and a graphic illustration 
rendered of its possibilities The inventor states, 
however, that he can transmit the messages over the 
same distances that have been covered by Marconi. 
The question that arises is what is the range of tuning? 
Mr. Johnson states that he can produce over 30,000 
vibrations per second with a low voltage. The range 
of combination by this system is so vast that it would 
be almost impossible to tap the messages. The British 
Admiralty have submitted the invention to a severe 
test, and the experts who carried out the examination 
are ‘stated to be favorably impressed with the inven 
tion. It is stated that a trial is to be made with the 
apparatus by installing the system upon four battle 
ships. It will then be possible to ascertain to what 
extent tle vast amount of steei present upon a bat- 
tleship, and the extensive range of electric appliances 
that are used, will interfere with the instruments, 
so that a conclusive idea of the utility of the invention 
may be gained. 
ed 
Automobile News, 


A titled automobilist was recently fined a pound 
for allowing his vehicle to emit steam while passing 
through the streets of a town 


An attempt has been made to introduce motor 
wagons on the African caravan route Sixty were 
built especially for the work and have been aban 


doned 


An automobile took fire recently at Springfield, 
Mass., and the driver, with great presence of mind, 
ran the burning machine to the nearest fire house 
and asked the firemen to extinguish the flames. The 
firemen were quite surprised at having a fire brought 
to their doors 


One English contemporary, The Motor Car Journal, 
notes what might have been a serious accident to the 
motor car which runs between Bishop Auckland and 
Crook As it was carrying a load of passengers it 
was upset by running into an obstruction which had 
been deliberately laid on the road Fortunately no 
one was seriously injured An examination of the 
roadway showed that a V-shaped wall had been built 
across it with stones from a neighboring pit heap, 
and this at a spot where there was a sloping bend 
in the road. 


The French government has issued a decree set 
tling the question of motor carriage speeds The 
carriages are divided into two classes First, those 
capable of a speed under 30 kilometers, and, second, 
those capable of a speed over 30 kilometers per hour. 
The latter must always carry in the front as well 
as in the rear, by night and day, a special number. 
The makers are required to make a declaration of 
the speed of every machine intended to travel on 
French roads Racing on the high roads is forbid- 
den, but in the open country a speed of 18 miles an 
hour will be allowed Elsewhere the speed is limited 


to 12 miles per hour 


The automobile has been put to a novel use upon 
the Continent M. Deutsch suggested that at bull 
fights the picador ride in an automobile, and the 
scheme was put into operation at Bayonne, Septem- 
ber 29, but ended in a fiasco. The automobile was 
one of 12 horse power, and was all sheathed in with 
iron to prevent the bull frem catching his horns 
in it. It was intended to have the picador stand on 
the seat of the car. The bull, however, did not care 
to come in contact with the strange looking vehicle 
and devoted his attention to the matador. Finally 
the bull was induced to make one onset and he struck 
the front wheel, coming in contact with the iron 
plate. One of the wheels of the automobile caught 
one of the hoofs of the bull, laming him. The crowd 
exclaimed in indignation at the loss of their sport, 
and the motor carriage had to be removed from the 
ring and the bull was killed in the ordinary way 
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Engineering Notes, 

The old wooden boat bridge over the ancient Oxus, 
on the line of the Transcaspian Railroad, is to be 
replaced by an iron bridge 5,000 feet long, supported 
on twenty-four piers. The estimated cost of the 
tructure is $2,600,000. 

An industry which should be established in Spain 
is that of manufacturing gas motors For use in 
Spain the motors should be light and simple, so that 
they could be easily managed by those unaccustomed 
to the use of machinery 

The first railway systems of the world were inaugu- 
rated in the following years, says The Mechanical 
Engineer: England, September 27, 1825; Austria, Sep- 


tember 30, 1828; France, October 2, 1828; America, 
December 28, 1829; Belgium, May 3, 1835; Germany, 
December 7, 1835; Russia, April 4, 1838; Italy, Sep- 
tember 4, 1839 

An order was recently issued by Admiral Gervais 
to the crews of the French fleet, congratulating them 
on the rapidity with which the coaling was accom 
plished, and on the excellent average attained, says 
The Trade Journals’ Review rhus the average of 
the “Gaulois” was 185 tons, and that on the “Saint 
Louis” 172 tons per hour On board all the vessels 
of the fleet, thanks to the enthusiasm of the officers 
and men, directed by the commanders, the rapidity 
with which the ships were coaled exceeded all pre- 
vious results In conclusion, the Admiral says that 
in a short time they will have nothing to learn in 
this respect from the foreigner 

For the prevention of collisions at sea during a fog, 
Capt. Brinkworth, of Gloucester, England, has designed 
a novel compass card rhe object of his device is 
that a certain signal should be sounded to denote from 
what direction the vessel is approaching He has 
drawn up a list of signals corresponding to various 
points of the compass, and when a vessel signals in a 
certain manner a glance at the card denotes its posi 
tion and course The present system of blowing fre 


quent long blasts is extremely unsatisfactory, since it 


does not signify the course of the approaching vessel 
It may be coming end on or broadside By means of 
Capt srinkworth’s compass card each vessel would 
know the course of the other, and would thus be 
enabled to avoid a collision 


Prof. Robinson, of the Lafayette Institute of Mechan- 
I vette Ind read at the last 
ty of Mechanical 


Engineers a paper upon some experiments he made 


neeting ol ( il Soc 


with an engine using natural gas as the motive fluid 
from which it appears that with a Westinghouse three 


cylinder gas engine, having cylinders 13 inches diam 
eter by 14 inches stroke, working single-acting, four 
cycle, he obtained a maximum of 1424 horse power! 
and an average of 113 horse power during a six-hour 
test; the mechanical efficiency was 79 per cent rhe 
consumption of ga was, per horse powe! 10! cubl 


feet per hour rhe revolutions per minute were about 


260; the temperature of the exhaust gases was 1,500 


deg., and the ratio of air to gas was 13: 7 

A drawing of a special stop cock of very simple 
construction i illustrated in The lron and Coal 
lrades Review In thi op cock, the plug is 
reversed, being larger at the bottom than ‘at the top 


and it i maintained tightly in it position by a 
spiral spring let into the large end of the plug. The 
advantage of this over the ordinary form is that 
there is no possibility of workmen leaving it loose 
as they often do in the common form, and thus cause 
a great loss of compressed air Workmen frequently 
loosen the bottom nut, and knock the plug up slightly 
in order to loosen it, and then leave it in a leaky 
condition That cannot be done in this case if the 
plug does not turn easily by the squared end on top 
a slight knock on the top is ufficient to loosen it 
and allow it to turn readily; but it will not be left in 
a“ leaky condition, for the pring come into play a 
keeps the plug perfectly tight in its seat. 


Now that superheated steam is occupying much at 


tention as an economical agent in engines practical « 


difficulties in its action are being discussed. One of 
the most serious is the friction of the piston in the 
cylinder, the great heat rapidly dissipating by burn 


ing any oleaginous compound that is introduced A 
prominent British firm who have used superheated 
steam for many years, at a temperature of 550 deg., 
Says that the wear in six years of the piston packing 
was only \ of an inch, the packing being of the Rams 
bottom type Against this testimony, however a 
correspondent of a technical journal states that he 
tried many agents to reduce the wear of the packing, 
Which was very serious indeed (graphite for one, 
which was blown out of the cylinder quickly) and 
finally employed a mixture of mica, grease, and graph 
ite, which answered well and was adopted It seems 
that perheated steam requires a_ special piston, 
whicl escribed as one with cast iron rings of the 
eccent type, not snapped in but having bull-rings 
ver, so that the rings may be put in place 
tortion 


Scientific American. 


Kiecirical Notes, 

Electric light is being installed in Buckingham 
Palace, which is being refitted throughout. 

Wireless telegraphy seems to have a great future 
in the Sahara Desert, as communication can be readily 
set up between the oases—and there are no wires to 
steal. 

Arrangements are practically completed for run- 
ning parlor and sleeping cars from Cincinnati to 
Columbus, Ohio. Sleeping cars for street railways 
will be a novelty. It is expected that the running 
time between Columbus and Cincinnati will be about 
six hours. 

The Eastern Telegraph and Cable Company is con- 
structing a third cable from Zante via Patras and 
the Corinthian Gulf to Syra, the object being to offer 
a more direct wire communication between Europe 
and India and Australia. The two old cables will be 
devoted principatly to local needs, the volume of 
business having greatly delayed rapid communication. 
There is also under serious consideration the con- 
struction of a telephone line between Patras and 
Athens. The business done between these two places 
will undoubtedly warrant the undertaking. 


American electrical engineers have scored another 
victory in England. The firm of J. G. White & Com- 
pany has been awarded a contract to build the 
corporation tramways of Bournemouth at a cost of 
£152,000 ($760,000). Especial interest attaches to the 
proposed lines for the reason that they will be the 
first ever constructed in Great Britain combining con- 
duit and overhead trolley sections. If the system 
proves satisfactory it will be adopted by a number 
of British municipalities. The Bournemouth lines will 
be constructed by an English company organized by 
Americans. 

Bangkok, Siam, now has an electric light plant and 
a tramway six miles long, and is laying a second line 
of equal length The service is fairly good The 
telephone system, however, is decidedly bad. It is 
owned by the government, and there are some 200 
instruments of German make Bangkok is a city of 
magnificent distances and as the Siamese are par 
ticularly intelligent people they would undoubtedly 
patronize a good telephone system were it once estab 
lished. There should be at least 1,000 instruments 
instead of 200, and this number would, of course, be 
increased as the system was better understood. 


It is distressing to see teams with heavily-laden 
trucks attempting to ascend the steep inclines of 
ferry bridges during low tide. At the Pennsyivania 
Railroad Company's Desbrosses Street ferry a 20 
horse power electric gypsey has been installed. When 
a team is unable to ascend the bridge a rope is at 
tached to the tongue of the truck. A couple of turns 
are taken around the gypsey and the power is applied 
by means of a controller 4 second one is now being 
made for the same ferry Two electric gypseys have 
also been installed at the Oak Point pier of the N, 
N., N. H. & Hartford Road. The water there is very 
deep and the current strong, and they will aid in 
pulling the boats up to the wharf 


A comparison of the mileage of telegraph line and 
wire in operation in the United States and Burope 
is interesting, says The Western Electrician The 
Western Union Telegraph Company has 192,705 miles 
of line and 933,153 miles of wire; the Postal Telegraph 
Cable Company has 29,882 miles of line and 184,933 
miles of wire in the United States This makes a 
total of 222,587 miles of line and 1,118,086 miles of 
wire According to the latest statistics of the inter 
national bureau of Berne, Switzerland, there is in all 
Europe 425,600 miles of line and 1,585,267 miles of 
wire The United States, therefore, possesses over 


one-half as much line as all Europe, and over two 


thirds as much wire In comparing the mileage of 
e to por t l America ha one mile of wire to 
every 77 persons; Great Britain and Ireland has one 


mile to every 130 persons; Belgium, one mile to every 
321 persons, and Switzerland has one mile to every 


222 persons. 


The electrical rolling stock and equipment for the 
underground Great Northern and City Railway, from 
Moorgate Street to Finsbury Park, London, is being 
supplied by the British Thomson-Houston Company 
The service is to be a 3-minute one, and each train 
will consist of seven cars Profiting by the experi 
ence of the Central London Electric Railroad, elec 
trical locomotives will be supplanted by motors carried 
on the two end and the central cars. The generating 
plant is to comprise four vertical cross compound con 
censing engines developing 1,250 indicated horse 


power as a normal load, and 1,875 indicated horse 


power maximum when making 100 revolutions per 
minute. Each engine will be coupled direct to an 800 
kilowatt generator, mounted between the cranks, each 
generator having 14 pol and giving 525 volts at 


no load, and 575 volts at full load The third-rail 
single-unit system is to be utilized, as in the case of 
the other London electric railways. 
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Science Notes, 

Eight hundred Japanese will be taken to Dawson 
to work in placer diggings this coming winter. It is 
believed that the employment of Japanese at low 
wages will enable the mines to be worked much more 
economically. 

Lombardy, at one time holding in Burope the high- 
est reputation for its productions in silk and linen, 
has recently presented to the Pope, for his private 
altar, an altar cloth, Gothie-Venetian in style, which 
for pattern and texture is pronounced to be a marvel- 
ous piece of work, surpassing by far anything pre- 
viously turned out in Italian art weaving, 

The German census, which started December 1, 
1900, and has just been finished, gives some interesting 
facts. There are 442 cities with a population between 
10,000 and 100,000 each. In 1816 the German Empire 
had 24,833,000 inhabitants; in 1855, 26,114,000; end 
in 1900, 56,345,000. In the year 1816, Prussia had 
13,709,000 inhabitants; in 1855, 21,320,000; and in 1900, 
34,463,000. The enormous increase in the large cities 
of Germany is said to be due to the retrograde move- 
ment in agriculture, which has driven people from 
the country 

An Indianapolis dentist has given up the use of 
forceps for pulling teeth and has adopted the prim- 
itive method of the Chinese, using nothing but his 
thumb and index finger. He considers that the sight 
of the forceps themselves is responsible for much 
of the harrowing part of tooth-pulling and that many 
nervous persons are greatly shocked by the sight of 
these instruments. The pain is also said to be less. 
He can take out the most firmly rooted double tooth 
in a few seconds. He learned this art from a Chinese 
practitioner. 


While large shoe factories in Germany have com- 
bined, independent shoemakers are seeking to obtain 
the advantages of production on a large scale without 
giving up their individuality. A meeting was recently 
held in Frankfort to discuss the advisability of estab- 
lishing a central workshop for the local shoe concerns 
and a committee was appointed to devise a plan. It 
proposed to start a factory with the most modern 
machinery where every member can have his work 
done. This is said to be the first attempt in Germany 
at a co-operative factory, The work will be pushed 
and the provincial government will materially assist 
the new enterprise. 

Prof. D. McAlpine enumerates the species of fungus 
twenty-one in all, in which luminosity (often incor 
rectly termed phosphorescence) has been observed, 
Of the species eleven belong to the genus Pleurotus, 
and five are peculiar to Australia. The luminosity 
is not due to the presence of phosphorescent bacteria, 
but to a process of combustion in the fungus itself 
confined to the living tissue. It is altogether de 
pendent on the presence of oxygen, as also on a 
sufficiently high temperature, but is not affected by 
moisture In all probability the light is given off 
not within the organism, but from lv cinous excreted 
metabolic products, It is probably useful to the 
fungus in attracting insects which aseist in the dis 
semination of the spores.--Proceedings 
Society of N. 8S. Wales 


Linnean 


It may not be generally known that M. Santos 
Dumont, who came so near to winning the Deutech 
prize of $20,000, has himself offered a prize of 4,006 
francs, this being a year's interest on the Deutsch 
principal to which he was entitled He promptly 
placed this sum at the disposal of the Aero Club 
for the foundation of a prize bearing his name, to be 
awarded to any member of the Aero Club who, before 
October 31, 1901, will start from the club grounds 
at St. Cloud, travel around the Biffel Tower and 
return to the point of departure, without any limit as 
to time and without having touched the earth, and 
solely by such means as he may have on board his 
airship or balloon If.the prize is not granted during 
1901 it remains open until a competitor is successful, 
The prize cannot be won by its founder, nor by any 
competitor using a balloon or airship designed by M 
Santos-Dumont 

In the case of Hordeum distichum, R, Kolkwitz 
finds the amount of CO, given off to depend to a 
remarkable extent on the moisture of the atmosphere, 
says The Pharmaceutical Journal. When air-dried the 
grains contain from 11 to 12 per cent of water, and 
the amount of CO, then given off does not exceed 
0.33 to 1.5 mg. per kilogramme per hour With an 
increase of moisture in the air, the respiration in 
creases very rapidly in intensity, until, when it has 
reached 33 per cent, the amount of CO, given off has 
increased to 2,000 mg. per kilogramme per hour 
Even when crushed or cui into small pieces, the 
faculty of respiration is not altogether lost Dr. A. 
Jencic determined that when seeds have been air 
dried, exposure to a very low temperature (-—18 deg. 
C.) accelerates their power of germinating, as is also 
the case with potato tubers. This is probably due to 
the conversion, under the influence of severe cold, of 
insoluble into soluble carbohydrates, 
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THE NEW 50-CALIBER RAPID-FIRE GUNS OF THE 
UNITED STATES NAVY. 
Rear-Admiral O'Neil, Chief of 
present photographs and 
particulars of three of the new 50-caliber guns which 
United States 
have undergoing 
Indian Head, 
communicated to us are very 
place the work of the Washington 
front rank among the great 
fact, the Krupp firm is 
the only one which outranks our navy guns on a single 
pieces turned 


By the courtesy of 


the Bureau of Ordnance, we 
are being constructed for the navy. 
The 
tests at the 


weapons here shown been 


Navy Proving Grounds at 


and the results as 
remarkabie, and 


gun factory in the very 


gunshops of the world In 
basis of comparison, some of the latest 
that firm showing a slightly larger energy of 
weight of gun than the United States weap- 
illustrated in 


out by 
shell per 
which 
issue of the Scientiric AMERICAN, is expected 
higher than any 
as that weapon is at present 
rather 


ons The Brown wire gun was 


a recent 


to show as high, or even results 


gun yet constructed; but 


in the experimental, or proving-ground, stage 


of its development, it can scarcely be classed with the 


Standard accepted types, which are being manufac 


tured 8 navy guns are, in large numbers 


The new 6-inch, 50-caliber gun is shown on the latest 


type of mount, such as will be used on the battle 
ship “Maine” and her class and on all subsequent 
vessels of the navy The weight of the gun is 8.45 
tons, and of the mount 5.43 tonsa. The shield will 
weigh 2.7 tons, making a total weight for the gun 
complete of 16.58 tons The plece was designed for 
a chamber pressure of 17 tons to the square inch, 
and with a pressure of 16.7 tons it has imparted a 


muzzle velocity of 3,023 foot-seconds to its 100-pound 
projectile 

Another photograph shows the new 50-caliber, 5-inch 
the Wash 
“Den 


and 


gun, of which sixty are now being made at 
factory for the six 
The weight of the 
mount 2.5 With 
muzzle 


powder a 
60-pound 


ington gun cruisers of the 
ver” class 
of the 


of smokeless 


gun is 3.3 tons, 
a charge of 26 pounds 
velocity of 2,990 foot- 


projectile, the 


tons 


seconds was imparted to a 


Scientific American. 


only on having produced a very effective piece, but 
also one of exceedingly handsome and weil-balanced 
appearance. 


The smallest gun is one of the new 14-pounder, 
inch, 50-caliber rapid-fire guns, which will form a 
very important feature in the rapid-fire battery of 


our new cruisers and battleships. This piece is de- 


signed to throw 
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coated with a varnish as shellac and is 
then dried. This operation is continued until the 
desired surface is obtained. The edges of the door 
are then trimmed with sheet metal strips correspond- 
ing to the width of the door. They are attached 
to the four edges by means of nails, screws, or cement. 
The material used for the strips is preferably copper, 


smooth and 





a 14-pound pro- 
jectile witha 
muzzle velocity 
of 3,000 feet per 
and a 
muzzle energy of 
874 foot-tons. At 
the muzzle it is 
capable of pen- 
etrating 13% 
iaches of 
wrought iron. 
All of our later 
battleships carry 


second 


in addition to 


the 14-pound 














ers mounted in 

broadside a 

pair of 14-pound- 

ers mounted on field mounts for use by 

The accompanying illustration 

these guns as it will appear when in action. 
- --ero 

Electroplated Doors, 

An inventor of Bridgeport, Conn., 

a process of electroplating wooden doors with copper, 


landing par- 


ties shows one of 


has just devised 
brass and other metals so as to produce a door which 


is thoroughly inclosed in metal without any visible 


seams so as to give the appearance of a solid metal 
door, but which will be cheaper, lighter and generally 
more desirable than if made of solid metal or covered 
with sheets, as is now sometimes done. Doors of this 
extensively entrance 
large and buildings 


can be used as doors to 


flats or other 


class 


expensive where 
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chamber’ pressure being 16.4 tons, or 0.6 of a ton to 
the square inch less than the pressure of 17 tons 
per saquare inch, for which the gun was designed 
With a pressure of 16.75 tons to the square inch in 


the powder chamber, a muzzle velocity of 3,330 foot 
seconds was imparted to a 50-pound projectile 
Both of the guns are fitted with the 
improvements to facilitate rapidity of 
These features are shown 


above very 


latest loading 
and secure accuracy of fire 
in the photographs of each gun, particularly in that 
of the 6-Inch gun In the last-named 
piece the gunner stands on a platform which is bolted 
to the gun-carriage immediately to the left of the 
breech, and consequently, as the gun is traversed, the 
gunner moves with it and is always in the same rela- 


ease of the 


tive position to the piece Con 


veniently for manipulation are 
placed two hand-wheels, one ope 
rating the elevating gear and 
the other the 


In front of the 


traversing gear, 
gunner'’s eye is 
seen the telescopic sight—an im- 
feature in all modern 

The gun itself ,ecoils 


portant 

ordnance 
in « sleeve in which are formed 
the trunnions and at the bottom 
of which, and cast in one piece 
with it, are the hydraulic recoil 
cylinders, the pistons of which 
are connected by piston rods to 
the breech of the gun The guns 
are fitted with an improved and 
greatly simplified pattern of 
breech-block, which is unlocked 
and opened by a single swing of 
a lever. The Ordnance Depart- 


massive and elaborate effects are sought. Such doors 
valuable adjunct in preventing the 


and metal-protected doors are 


are considered a 
rapid progress of fire, 
frequently used in theaters. 
burning off the varnish in 
with the old 
tecting. The finished 
with a wood filler as, for instance, a 
seed oil and resinous gum, which is designed to water 
protect the thoroughly and prevent 
The doors are placed in a tank filled with 
After the 
they are 


There is no necessity of 
order to revarnish, as is 
covering or pro- 
doors are first filled 
mixture of lin 


necessary methods of 


wooden 


proof and wood 
warping 
the heated filler which is kept hot by steam. 
filler has thoroughly penetrated the wood 
hoisted, permitted to drain off and laid upon a table 


for further applications. The door is then rubbed 


NEW NAVAL 50-CALIBER 5-INCH RAPID-FIRE GUN. 


bronze, or brass. The face of the strip on the edge 
of the door is covered with a metallic insulating 
varnish, after which the entire door is coated with 


a metal substance, such as thin metallic leaf, metallic 
or common varnishing wax with plum- 
dry 


brass powder 
When 
the door is rinsed and is ready to receive the electric 
position 


bago the coatings applied have become 


deposit. The door is supported in a vertical 
in the plating bath. One wire goes to the anode, and 
wire is preferably attached to the metal 


current is then 


the second 


strip on one edge of the door; the 
turned on, and the electrolytic action takes place until 
The 
advantage obtained by covering the edges of the door 
with a metal strip is that its high conducting 


power makes a complete circuit around the door, and 


the surface is covered to any desired thickness. 
sheet 


the width of the strip insures an even and unbroken 


surface between the two sides. 


- > -o-+ oe _____——__- 
THE 1901 CONTEST FOR THE “AMERICA” CUP. 

In all the half century during which contests have 
been waged for the Cup there was never 
fought out such a close and exciting struggle as took 
September 28, and 


“America” 


place in the first race of Saturday 
the last race of October 3. On the former day, from the 
moment when the crossed the starting-line 
practically abreast, to the boom of the finishing gun— 


was only three or 


yachts 


4% hours later—when the winner 
four lengths in the lead, there never was a time when 


thes yachts were more than a _ stone’s-throw apart, 
while there was more than one occasion when the 
proverbial biscuit could have been tossed from one 


yacht to the other; and in the last race the yachts 
finished 

The conditions were favorable 
rock” than on the previous Thursday, 
was not enough wind to finish. The sea was much 
quieter and the stronger, although the latter 
was never over eight knots in force, and fell at times 
as low as four or five knots. After some exceedingly 
clever maneuvering by the rival skippers, they crossed 
the line practically abreast, with “Shamrock” in the 
weather berth two seconds in the lead It was 
confidently that on the 15-mile beat to the 
weather mark “Columbia” would puli out from under 
the lee of the challenger and widen the gap on every 
board that She had hitherto shown her- 
self to be invincible in beating, and of her vic- 
tories over “Constitution” had been made on this point 
‘of sailing. To the surprise no less of her people 
than of the great majority who believed “Columbia” 
to be invincible on this point of sailing, “Shamrock” 
appeared to point as high and foot as fast as the 


practically abreast. 
more to the “Sham- 


when there 


breeze 


and 


expected 


was sailed 
most 








ment is to be congratulated not 





NEW NAVAL 50-CALIBER 6-INCH RAPID FIRE GUN. 

















OcTOBER 12, 1901. Scientific American, 233 


2 

















The Triangular Race of Thursday, October 3—Ten Minutes After the First Turn, “ Shamrock ” Leading. 








First Race, Windward and Return—“ Shamrock IL” Going About on the Port Tack, Just After the Start. 











First Race—Just Afier Rounding the Outer Mark, “Shamrock” Leading by 39 Seconds Actual Time. 
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‘hovographs copyrighted, 1901, by James Burton, N.Y, The Finish of the First Race, “Columbia” Winning by 37 Seconds Actual Time, 


THE 1901 SERIES OF “AMERICA” CUP CONTESTS. 





© gain the oveted 


ise of and given a 


¥ far enough ahead 


‘ it the boats were 
mat ‘ i nile thi possible On the 
t ~ va pinched so high into the 
t ome down to the 
! , t t of the gain of 
i af ' ‘ 
The outer marth va ounded by Shamrock at 
1 ho ! ecol ind by “Columbia” at 
hou min econd or 41 seconds later 
Dedu t the two second 1dvantage of “Shamrock 
it the tart, the actual gain wa % seconds 

Immediately or ounding the take Shamrock 
fed rade pe a keting by Colum 
i ffed, and for several 
nva vith whicl 
ra vil i | t One of our 111us 
\ t it this time ind shows how the 
rival kippe vel waiting m each other to break 
out tl spinnaker for the run down the wind Five 
minute ft ounding, this large triangular sail and 
ilso the largest jib-topsail were broken out on each 

icht, and they were fairly on the home course 
Although the Shamrock was 3Y seconds to the 
good in actual time he had to allow the “Columbia 
| econds on the 30-mile course ind therefore she 
a it this time just 4 seconds to the bad on cor 
ected time Hen it was necessary for her to gain 


few seconds more on the 15-mile run, if she wa 


win the race Popularly, it was supposed that, wit! 
er extra SOU square feet of sail area, she would easi 
ck 0 but i a matter of tact, the vetted surface of 
Shamrock i onsiderabl greater than that of the 
American boat o mucl o that the extra skin-fri 
tion overbalanced the extra driving power of the ail 

ind lowly the Columbia egzan to gain tefore 
many miles had been covered, the yachts were abreast 
and then Columbia drew lowly ihead So close 
was the race, that “Shamroc} lrew up again on even 
terms within three mil of the finish, and it wa 
oniv when the finishing gun boomed that it wa made 
ert un that the Ame ical boul wi the first ove! the 
lime Thus was won, by a margin of 1 minute ar 

) seconds, corrected time, and 37 seconds, actual time 


the most closely conté ed al 
history of the ¢ 

In the second ree iilled on Thursday, October 
he Shamrock was favored with the very condition 


f wind and sea and course under which her friend 


have laimed th he w do her best sailing rhe 
wind va biowilns from iT hore it an average 
reneth of 15 knot vith isional puffs in which 
it rose to full | t he 1 was smooth ind 
the cour s triang ye yas laid out so that the 
f t vo le \ ‘ ! t o eaching and the last 
ot 1 beat mac the tarting-point Shamrock 
itl n t t t wit ead of 1 n 

| ‘ yma he } 0 mi ite i econd to react 
the first tal ul ‘ minute 12 seconds 
head of Colut i he American yacht having 
gain econd n the ten mil The second leg 
was ered y Shan mh in 54 minutes 41 second 
ind he turned the take with a lead of 48 seconds 
havit lost 1 se ne 1 the econd leg She was 
now minut econds to the bad including 43 sec 
onds handicap, and it remained to be seen whether 
he ould gain something more than that amount on 
the 10-mile beat to bring her home a winne! The 
issue was not long in doubt \ he turned the stake 
the challenger kept on the starboard tack, waiting 


to see whether th Columbia" would follow, or elect 


to make a close turn and put about on the port tack 


The move was fatal to her chance of maintaining 
ler weatl t fe Columbia put about immedi 
itely on rounding ind, although “Shamrock imm 

diately followed iit Columbia” had no difficulty in 
sailing through her e into the weather position it 


was soon seen that the American yacht pointed higher 
and footed equally fast, and it now became merely a 
question by how much she would win Both boats 
drew home to the Sandy Hook Lightship on the star 
board tack and crossed the line with a smother of 
foam at their bows and their lee rails awash Co 
lumbia" crossed at 2 hours 15 minutes 5 seconds, and 
“Shamroch at 2 hours 16 minutes 24 seconds, the 
challenger having lost 2 minutes 5 seconds on the 
10-mile beat. Adding the time by which “Shamrock” was 
ahead at the start and the time allowance, 43 seconds, 
‘Columbia won the second race by the safe margin of 
t minutes 35 seconds. The race, while not so close as 
that ef the previous Saturday, was more spectacular. 


The yachts at times, in the heavier puffs, would heel 


to an angle of 40 degrees, and the water would come 
boiling over the lee bow and sweep the full length 
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of the deck It was a magnificent test, in which the 
better boat won out on its merits, 

Close as was the first race of the series, the third 
race nailed on Friday, October 4, was even closer 


ind more exciting, the Shamrock” covering the 


course in 20 seconds less time than the Columbia, 
but losing the race on corrected time by 41 seconds 
The wind was of about 10 knots’ strength at the start 
falling to about 6 knots at the finish, and the course 
consisted of a 15-knot run to the outer mark and a 
beat back 

Although the race of the previous day had satisfied 
the yachting “sharps” that “Shamrock” could not win 
under any conditions, the race of Friday was not 
fifteen minutes old before it was seen that in run 
ning before a 10-knot breeze “Columbia” had more 
than met her match Both boats crossed the line 
outside of the handicap time and were therefore 
Columbia” had an 
“Shamrock” 


timed at 11 hours 2 minutes; but 
actual lead of 18 seconds immediately 
began to overhaul her, and passing her to port drew 
ahead so fast that after an hour's sailing she had a 
lead of two minutes or over a quarter of a mile 
Each yacht had the wind perfectly clear, and as 
Shamrock was luffed well clear of “Columbia” it 
was evident that if the wind held true at the rate 
she was gaining she would lead at the outer mark 
by at least four minutes This would be more than 
even “Columbia” could hope to cut down in windward 
worl The wind, however, gradually lightened, and 
then freshening to over 12 knots it brought up the 
following boat with a rush, and before Shamrock” 
caught the puff her lead had been cut down to less 
than 15 seconds Again she began to pull out, and 
finally she rounded the stakeboat with a lead of 49 
seconds Then began a magnificent struggle to wind 
Shamrock,” to everyone's astonish 


ward in which 


ment, increased her lead for the first 10 miles, when 
the yachts split tacks and “Columbia” went over to 
the Jersey shore in search of the stronger puffs At 


10, after two hours of tacking, the yachts met on 


opposite tacks and “Shamrock forced “Columbia 
about, and at 3 hours 17 minutes they met again 
with a like result rhe remaining quarter of an hour 


was a most exciting struggle for the finish, the yachts 
finally crossing the line abreast, with Shamrock 
in the lead by two seconds 


Thus ended the twelfth and most hotly contested 


eries of races ever sailed for the America” Cup 
It finds the Shamrock defeated, but carrying the 
onor of |! ing in each race been the leading yacht 

the outer marth She also may find consolation in 
the fact that, with the single exception of “Valkyrie 
II she is the only challenger that has been able to 


hold the 


beat to windward 


American boat under her lee in a 15-milé 
Twice she did this; and she will 
receive from American yachtsmen all the credit due 
to a craft that can perform such a feat against a 
yacht of such splendid windward qualities as “Colum 
bia 

As for 
is the most successful all-round Cup yacht that ever 


Columbia,” she may be safely set down 


hoisted racing canvas—a yacht that is so good that 


her own designer was unable to build a boat to beat 


- Om --— 
Balloon Trip Across the Alps, 
An important balloon trip is that which is shortly 


to be undertaken | 


y Capt. Spelterini, who proposes 
to cross the Alps, starting from Saint-Moritz-les-Bains 
The envelope of the balloon which is to make the 
traject has been ordered from August Riedinger, an 
Augsburg constructor It will be composed, like the 
German military balloons, of two layers of canvas 
separated by a thickness of caoutchou The balloon 
is to have a diameter of 45 feet and a volume of about 
1.800 cubic yards, and will be filled with hydrogen 
rhe gas will be brought to the place in steel cylinders 
containing 170 cubic feet each and weighing 150 
pounds. These cylinders have been loaned by Count 
Zeppelin and filled at the Gmiir establishment, at 
Lucerne i it pressure of 150 atmospheres To fill 
the balloon about 350 of these cylinders will be needed 


representing a total weight of tons It is estimated 
that it will take about 5 or 6 hours to fill the balloon 
from these cylinders 
ee 

The new system of aerial telegraphy from auto 
mobiles, designed by Marconi, is said to have been 
quite successful during the last military maneuvers 
in England. Two automobiles are each provided 
with a mast and contain the necessary instruments 
for aerial telegraphy, and may thus communicate at 
a considerable distance. The vehicle used is a steam 
omnibus of the Thornycroft pattern, weighing 5 tons 
and giving an average speed of 10 to 15 miles an 
hour. The mast wires are mounted upon an insulated 
metal cylinder which is supported on the roef of the 
vehicle toward the front The cylinder, which is 
about 23 feet high. can be folded down when not in 
use. It is thus possible to telegraph between the auto 
mobiles while they are in movement, and this had 
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already been done with ucces Message can be 
received at a maximum distance of 20 miles, but 
Marconi 1ims that this can be considerably increased, 


--o-> 





Experiments with Phosphorescent Bacilli, 

M. T. Tarchanoff has made a number of experiment: 
upon the phosphorescent icilli of the Baltic Sea, with 
a view of determining the influence of different condi 
tion ipon their luminous activity The fresh cul 
tures of these bacilli give the trongest light, espe 


cially when the bouillon is in movement and becomes 
mixed with air rhe luminous capacity of the bacilli 
lasts for periods varying between two or three weeks 
and two or three months, according to the conditions 
of the containing substance and of the external atmos 
phere The emission of light by these bacilli is one 
of the manifestations of their respiration, and is inti 
mately connected with their consumption of oxygen 
The light appears to be periodic in character, but with 
out any regularity in its periods. In a state of repose 
the luminous layer is concentrated in the upper lay 
ers of the bouillon rhis is accounted for by the prox 
imity of these layers to the air, and also by the active 
movements of the bacilli, which direct them toward the 
oxygen \ series of movements or shocks given to the 
bouillon illuminates its whole mass, on account of the 


introduction of air to the interior, as well as the fact 


that the shocks act as an excitant The influence of 
temperature is another point rhe bacilli will resist 
cold much better than heat The best temperature is 
found to be from 7 to 8 deg. C. They will, however, 


still give off light as low as 4 deg. C., and even in part 


during the complete congelation of the bouillon, which 
takes place at 6 to 7 deg. The remarkable phenom 
enon of a “luminous ice” is thus observed The phospho- 
rescent bacilli in the icy medium thus preserve their 
vitality not only in the latent, but in the active form 
with emission of light After a few hours the lumi 


nosity of the ice becomes extinct, but when the bouillon 


is remelted it again becomes luminous rhe ice under 
these conditions has been photographed by its own 


light, by applying it against the sensitive plate, with a 


4 
is 


separating plate of glass between it and the filn 
regards high temperatures, it is found that heating the 
bouillon weakens the light, and it becomes wholly ex 
tinct at 34 to 37 deg. C., coming back upon cooling 
When heated as high as 50 deg. the luminous effect is 


destroyed once for all. Chemical agents have also a 
marked influence Anesthetics, such as chloroform 
or ethe lestroy the light almost instantly, but on the 
other hand, many of the poisons, such a st ( ine 
0 curare ippear to De ind 

sium extinguishes the light, as well I 

quinine which diminishes oxidation in general A 
current of carbonic acid gas has the same effect rhe 


acids are more hurtful than the alkalies. Of the ani 
mal humors the bile has the greatest effect, owing to 
the biliary salts which it contains Blood, lymph, 
saliva and pancreatic juice are almost indifferent. The 
gastric juice and the intestinal secretion have marked 
and contrary effects; the former, owing to its great 
acidity, quickly destroys the light of the bacilli, while 
the latter seems to be the only chemical agent which 
will increase the luminosity This effect is not due 
to its alkaline nature, but more probably to its fer 
ment, which M. Pawloff has shown to be extremely en 
ergetic When an electric current is passed through 
a tube containing the bouillon, the luminosity becomes 
localized in a few minutes at the negative pole, where 
it finally disappears. The bacilli seem to be dragged 
in the direction of the current, in spite of their natural 
tendency toward the oxygen, which is found at the pos 
itive pole In a tube which has become extinct by the 
action of the current the bacilli have not lost their 
vitality, for the introduction of a bubble of air gen- 
Mechanical 


shocks, such as oscillations, given the tube, or strokes 


erally brings back the phosphorescence 


up to 50 per second, increase the effect at first, but 
after some time they weaken or even extinguish it. 
A bubble of air will restore the light as before One 
of the most singular experiments made by M. Torcha- 
rhis is obtained 


noff was that of the “luminous frog 


by introducing a small quantity of the bouillon into 
the dorsal lymphatic sac of the frog, when the liquid 
penetrates into the neighboring lymphatic sacs and 
into the blood, and gradually illuminates the whole of 
the animal 


especially the transparent parts The 


tongue of the frog shines the most brilliantly, owing to 


its sac, which contains a luminous lymph \ photo 
graph of the frog is obtained by applying it against 
the plate (with a glass plate between), and the con 


tours of the animal are found to be the best defined in 


the negative rhe phosphorescent bacilli thus find in 


the humors and organs of the frog an oxygenized medi 


um which is favorable for their existence Neverthe 
iess, the luminosity becomes extinct after three or four 
days, as the bacilli are probably destroyed, and the 
animal come ! k to its normal state It is to be 
remarked that this experiment will not succeed in the 
case of warm-blooded animal is the phosphorescence 


of the bacilli is extinguished at a temperature of 36 


to 38 deg 
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Suez Canal Figures, 

The figures for the navigation of the Suez Canal 
show that out of 3,441 vessels which passed through 
it in 1900, as many as 3,139 are classed in the night 
passage, partly by the aid of electric light, or 91.2 
per cent, and only 302 vessels, or 8.8 per cent, for the 
day passage. For the last eight years the compara- 
tive results of the day and night navigation are given 
in the following table, the second column represent- 
ing the number of vessels which passed the canal 
partly by the aid of electric light, and the third col- 
umn shows the number passing by day: 


Night Passage. Day Passage 
Yea. Vessels Vessels rotal 
1803 O82 250 341 
S04 tro i772 8.852 
1IS05 a 168 3.4384 
1806 . 211 10S n.400 
S07 »S27 140 ,US6 
1808 M4 iw wih) 
1So9 Dy j 60T 
100 iy sor 441 
2-+oeore 


A SKEIN FOR WAGON AXLES. 

To provide a means for protecting axles from the 
enormous wear to which they are subjected, Mr. Fritz 
A. Schulz and Mr. Alfred J. Koetschau, of 212 Hum- 
boldt Street, Chicago, Ill., have patented the simple 
skein illustrated At diametrically opposite sides of 
the journal longitudinal grooves are made, which are 
intended to serve as a means for locking the skein in 
position 

The skein itself consists merely of a sheet of metal 
having flanges at its side edges, which sheet is curled, 
so as to form a split tube Thus bent, the skein is 
tempered so that it becomes essentially a spring 
The spring tube thus formed is slipped over the 
journal in such a manner that the flanges previousl) 
mentioned will enter one of the longitudinal grooves 
of the journal. The wheel can now be placed in posi 
tion; and the wear will be taken up entirely by the 
skein. The groove in which the flanges of the skein 
are received serves admira ly as a grease-duct. Should 
the bottom of the skein become worn, as will very 
likely happen with continued use, the skein is taken 
off and turned half way around so that the flanges are 
locked in the other groove. The wear of the wheel 
will now be borne by the other side of the skein 

This simple device has been subjected to severe 
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tests and has proved itself highly efficient. It has 
been found that axles which are to be provided with 
skeins need not be finished, but can be left rough 


It has also been found that the skein can be very 
easily applied to old axles without making any 
changes in the hubs of the old wheels If many of 
the devices at present on the market be used the bore 
of the hub must be enlarged in order to fit over the 
skein The present invention obviates all such 
difficulties. 
_ > + 8 ee — 
TURNTABLE FOR HAND-CARS 

The accompanying illustration pictures a novel 
turntable invented by Thomas Langley, of Corvallis 
Oregon, which turntable is intended to shift a rail 
way hand-car from the main track to a side track, or 
to a track leading into a shed 

Between the adjacent ends of the main track-rail 
a base-frame is extended. On the base-frame a t 
plate is mounted, having ratchet-teeth on its upp 
side. Engaging with the turn-plate is an upper plate 
having ratchet-teeth on its under side. This upper 
plate is connected with one of the cross-bars which 
connect the turntable rails, as our illustration shows. 
A shaft mounted to turn in the turntable-rail is pro- 
vided with an arm having connection with the turn 
plate, so that a rotation of the shaft will also rotate 
the turn-plate. At the ends of the turntable-rails, 
fish-plates are mounted, so secured by bolts passing 
through slots in the rails that they have a limited 
sliding movement Links extend from the bolts t 


) 
crank-arms on the shaft previously mentioned, the 
arrangement being such that when the shaft is turned 
the fish-plates will be drawn inwardly along the turn- 
table-rails. The shaft is operated by an arm 


When the turntable is in closed position its rails 
will be in alinement with the main track-rails, its 
fish-plate will extend across the gaps between the 
turntable and main track-rail and the arm of the 
shaft will lie horizontally beside the adjacent turn- 
table-rail If it be desired to open the turntable for 


the purpose of shifting a hand-car to a siding, the 
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shaft-arm is swung up, thereby retracting the fish- 
plates so that the table is free to turn, and rotating 
the turn-plate so that its ratchet-shaped teeth, by 
sliding on the inclines of the teeth of the upper plate, 
will raise the upper plate and elevate the turntable, 
When the parts are in this position the turntable 
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with the hand-car thereon can be easily moved to 
open parts. 
>-+*--> — 
Labor Conditions tn Germany, 
August 21, 1901, Consul-General 
Hughes, of Coburg, reports 


Under date of 


The Berlin semi-monthly periodical Der Arbeits- 
markt (The Labor Market) furnishes facts and figures 
which show that there is a continuous searcity of work 
in Germany From the mining district and from the 
centers of the iron-working and machine-making 
regions, short hours, dismissals of hands, and the 
cutting down of wages are reported. In the month 
of July, 1900, when the depression of business in gen- 
eral was felt for the first time on the labor market, 
the decrease of employed laborers amounted to only 
3 per cent, while in July of this year their already 
much reduced number has decreased by a further 3 
per cent. There is a marked increase in the number 
of men applying tor work at the public labor offices 

In July, 1900, for every 100 open 

places 122.2 applicants were 
counted; this year their number 
has run up to 160.9. The labor 
offices report an increased rush 
for places, particularly by metal 
workers and those employed in 
the building trade (Bauar 
beiter) The latter may hope 
for an improvement, at least in 
some places, at the beginning of 
the autumnal building season, 
but for the iron workers the 
outlook is gloomy, indeed. 

om a 

A NOVEL FILTER, 

A simple durable filter that can be readily cleaned 
without the necessity of removing any part forms the 
subject of a patent granted to William E. Corlett, of 
Jennings, Oklahoma Territory 

Within a cylindrical casing a filter, C, is mounted, 
which may be described as a drum, the heads of which 
are formed of tripoli rock or other filtering material. 
This drum is divided into a number of radial com- 
partments, which are filled with rock. The water to 
be filtered is supplied by a pipe, A, to the outer 
cylindrical casing; percolates through the heads of 
the filtering drum, whereby the coarser impurities 
are removed; flows through the rock-filled radial com- 
partments; and emergts from the discharge-pipe, &, 











A NEW FILTER. 


235 


communicating with the drum, as a thoroughly puri- 
fled stream. 

The coarse impurities that cling to the drum-heads 
are removed by means of brushes, D, carried by a 
shaft passing loosely through the outer cylindrical 
rhe shaft is driven by a water 
motor, /, which receives its water supply from a valved 
pipe, /, and which discharges the spent water through 
a pipe, H When the water-motor is driven, the 
brushes, carried by the motor-shaft, are made to wipe 
off the material clinging to the drum-heads. The 
impurities thus brushed off drop to the bottom of the 
outer cylindrical casing, and can be drawn off by way 
of a valved discharge. It is therefore evident that 


casing and the drum 


the apparatus need not be taken apart to clean the 
filtering-drum 

The inclosing shell of the motor communicates with 
the outer cylindrical casing of the filter by means of 
a valved opening, so that, by closing the discharge- 
pipe of the motor, the water ordinarily used for turn- 
ing the shaft can flow into the outer cylindrical casing 
of the filter for purification and discharge through 
the pipe, &. 

——— 
A FIREPROOF PIPE COVERING 

A non-heat conducting and fireproof covering to 
be used in buildings, steam-fitting and in every-other 
connection in which it is desired to protect one part 
from heat or fire at another, is the subject of an 
invention recently patented by Maurice Sullivan, of 
Corona, N. Y 

The covering consists of a sheet of asbestos rolled 
to form a tube, but also te leave a tangentially pro- 
jecting wing, as it were. Upon this projecting portion 
the tubular covering of another pipe is laid, and 
upon the projecting sections of this second pipe le 
tubular casing of a third pipe is laid, and so on. 
A number of sections can be laid together in the 
same plane to form a flat, board-like structure, which 
can be used for walls and other similar structures 
and buildings. The tubular sections are placed side 
by side in the manner described, and covered on both 
sides by a sheet of asbestos or other material. Any 
number of sections can be joined together to produce 
a covering of the proper size. 

Our illustration shows two layers of pipes to which 
the covering has been applied In this arrangement 
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strips of paper are laid next to the tubes, and between 
the layers; and around the whole is placed a covering 
of asbestos These parts are assembled or other 
wise secured together to form a rigid and stiff 
structure. \ 

The covering is also especially useful for columns, 
between pillars and the like, and also for ceilings, 
floors, and walls. It is hardly necessary to describe 
these various applications in detail, since they are 
more or less similar to the application already 
described and illustrated 

— oe —— 
The Current Supplement, 


The current SurrieMent, No. 1345, contains a num- 
ber of articles of great interest ‘Use of Steel in 
Concrete Construction” is an elaborately illustrated 
Alfredo Melani 


dscribes serious acci 


article “Vanishing Venice” is by 
“Fatalities 


dents which have occurred on the mountains of the 


f Mountaineering 


world “Methods of Curing Tobacco” is by Milton 
Whitney, Chief of the Division of Soils. “A Remnant 
of Buddha's Body" is by Perceval Landon, “The 
Cluchagne System of Military Rafts and Bridges” 
describes a new system of floats. “Marine and Estu- 
arine Deposits” is an especially reported lecture by 
Prof. W. B. Scott The inaugural address of Prof. 
A. W. Riicker, President of the British Association, 
is begun in this issue. “The Steam Coach in 1825” is 
by R. I. Clegg. “American Locomotives in England” 
is the sixth in the series. 


Contents. 


(Illustrated articles are Marked with an asterisk.) 
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f t ing 
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! n “ 
I I F. 8 rer 
ir ! 
} che i 
d 
wl 
the wutior at 
ion a I 
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pat 
co) kil oi \ I \ 
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' Rallway Contrivances, 
\ CTLO \ M 
M 
du z 
: ¥ i ind 
wa } i 
COMPUTIN APPARATI \ — : , 
ity Meres I ! sae 
' i | 
\ \ \ I 
w 
\ | I 
le ‘ 
fot : 
in ! preset 
are tt ~ 
open ind l * ina : . With . 
ad l t lraw 1 and 
‘ ad ! ’ I 
Mechanical Devices, ea id temper ¢ gulatir hamber 
LEATUIER-WORKINE MACIIINI I vt a d ind initary, by the 
1 (UMMA Rutland \ I'he ! ' emova f fle ad inder and 
ates particularly to j net hines | BOXiOUS Kast 
for finishing leather il n ind 
like Phe object of the ntior p ily Tools, 
co provide & machine of simple construction; GLass-CUTTE! In W. 'I M 
which operates to apply blacking to the edge ipoll VW i . is-of the all 
of the strap reanse he urface gre ‘ he ne wi ' ened by slesie: rhe 
edges and punch hole it desired distances implement cor es bottom-plate it right 
apart ’ nel t which 1 1 guide-plate rhese parts 
CRANK MECHANISM Cnuartes G. Hou toget he ure le with an L-sl ed slot 
penG, Woonsocket, 8. Dak he rank mechan-/| for use a 1 for engagin enter 
ism is more especially designed for use on os ing arm in mbination with a utting-tool 
cillating engines and oth« machines, and is|Among the many merits of the device are 
arranged to avold dead-center positions he | durability lightness simplici heapness 
crank is made In sections, and links connect|and the fact that several distin ols are 
the inner ends of the sections with each other. ! harmoniously combined in a sing|: strument. 





| 


= 
Miscellaneous Inventions, 


BOOT-HEEL 
Angeles, Cs 


CHARLES E KELL! 


A rubber cushion is a1 








__| Business and Personal Wants. 






























READ THIS COLUMN AREFULLY You 
in such a manner that the fu benet w find juiries for certain classes of articles 
cushion effect is derived, and at the samy t z l itive order If you manu 

| the rubber is protected from contact wit { et y write us at once and we will 
. ~ 1 the ime and address of the party desir 

jearth and securely held in | theinformation. In every case it is neces- 
compact and durable heel ive the number of the inquiry. 
PAPER HOLDER.— Hi R. SM . MUNN & CO. 
ford, Conn This device i i I d l —s 

Ma el Ww ks. ( i Ca ie free 
pad of pape mvenient in | i 
inclined surface of a ephone-desk Inquiry No. 1438.—1! I iddress 

uct files 
| for an inver n i this kind | d 
ften he fi r present d l T & ¢ Springf ol U.S.A 
ind h tha t an ea } Inquiry No. 1439.—For 1 ery for making 
i ired “ lisper Ww 
Ss.” Meta sh. India s. Samples free 
rd wherel 1 pad paper is | ve! 
vate held Inquiry Ne. 1440,—For | es to mak wedged 
‘ w 8 ' Xtip na I hes 
METAL HOSE-COUPLING AND WASIII . 
FRANCI D. J Glendor Ca ! WATER WHEELS A tt a Mt. H N. J 
vention i q imy I i Inquiry No. 1441.—1 1 acturer f hand 
¢ pling i ed nn i pow . . 
it s I hose w . , Yankee N s. Waterbury Bu ‘ W ater Ct 
1 hydrant 1 The imy Inquiry No. 1442.—1} inufa ers of stone 
sal : t I i 
, + ‘ Gas Lamps and Sys Turner Brass Works 
i Inquiry Ne. 1443.-—1 manufacturers f gas 
I i 
I 8 Lme Hdw. Mfg. ¢ 
GATI I \ ( ’ ] va 
lL. | I Mc i Inquiry No. 1444.—! inufacturer of the 
n I 1 | f t itic knea g gh invents Bostor 
n Of 1 i Wa wutoma wear te Chicag 
i Re r “g Sca Ww 
d Z Inquiry No. 1445.—For fucturers of shoot 
we a g gail es 
} 4 , Saw a 1 red the 
. | 
| Inquiry No. 1446.-—1! ea ss of e Eureka 
1b ( 

} Sheet Brass § " 8 i Ca gs, write 

Ba ¢ Mig. ¢ K . Wis 

BALANCE-SHEE ‘LOTTE! I 
: Inquiry No. 1447.-—For facturer f vel 
I M ! ( \ I “ 

d t I utd Hy . Write St 

ad i aM ( ge ( ~ I M 
Inquiry Ne. 1448.—For t ers of a pach 
y } i stuff w rl } I ary 
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en da t wive ! D> Trop Du ator 

' , | I x Daus D . r H St. N. ¥ . 
" j Inquiry No. 1449,—1! turers of } as 
j 
| K Ele Mt s, § tluxing ier saves 
CAN | \\ , . ‘ b only 
| d : 
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! i Inquiry No. 1450.—1} ater 
8 ‘ g pre 
\\ 1 \ Wa f auy 
M il S I ( i Niagara 
1d bs } N.Y 
Uv ‘ ey Inauiry No. 1451.1 uidress inufa 
k l I iawn tT ‘ 
r 
4 a y ‘ 
} i now j } ned ind ( Ma ( 4 Va n I 
‘ , . St New York 
! t W ng gel Inquiry Neo. 1452 I na actu f« king 
4 ( r t heating device, for 
} 7 
7 j kir f zg . , ‘ nut ' und special 
REDUCING-PURNACI ( I " | ted rhe W 
S | ‘ | d g W Mac! ( any, 1 ester, N. ¥ 
ebox des i Inquiry Ne. 1453.—} ‘ ers of electri 
pert i i irranged in tl ales - ; 
e } i x Ir j r t " soy-Ak Patent Safety Oil 
xtend b 4 Eng De La Verg Refrigerating Ma- 
= i r a t »f East 138th Street, New York 
. . iy p I Inquiry No. 1454.—For ma 1 rers of stills 
! . —_ u and aking Ww 1 alcoh 
he Ww j 1 
Ney . es r e Alls A ex ers in eiec- 
. d pla ; . : x t al Sew t Ge M. Hopkins, 
ind flow ! n ! ing-tank B sil. 84. M & « shers Broadway, N. ¥ 
NoTe Cor f any f these patents w Inquiry Ne. 1455 I 1 wturers anti 
i € lestroy 
fur shed t M & f te cents . 
Please st e the ime of the patente t of , , are in Parte 
the vent ind date of this paper y wishes t 
‘ v \ t ‘ ac irers it 
‘ site Fra ‘ . France, Box 
NEW BOOKS, ETC. N.Y 
Snorp AND Roap-TEestTinG OF DYNAMOS Inquiry Ne. 1456.—For ifacturers of fish net 
Morors \ Pract il Manual for 
Floor, the Car nd the R« \ 4 g ex ust 
By Eugene C rham, M.E ul . etal and w able 
John ¢ Shedd Ph.D New Ye¢ W as of w be oper 
Electrical World and Engineer. 190 ; “ y “ liad 
" ‘ r is Se 1 Av 1e, Long Islar Cit 
12mo Pp. 627 Price 0 ‘ ; ’ 
' : Inquiry Noe. 1457.—For manufacturers of broom 
pre \ s ed » hely ‘ , 
| fresh f I ¢ ‘ r il side Hot I Well ¢ 4 1 
I y ‘ \ gH 
l i ba va t 8 re € 1 
“ i t s. Fir 
I ¢ Apply 
N K Maa ha 
ist d i : ,; - ‘ 
d I Inquiry No. 1458S —! i ¢ ible 
editior ind ha . ‘ led 
include ‘ eld , : afts . , 

: . Knog i Powe ( t ( irles I. Sea 
peration I flag ‘ ind & ¢ ‘ \ He s, New York City 
understandal - 

Inquiry No. 1459.—For ma wturer f duy 

The magazine Outing for October d 

Inquiry Ne. 1460,.—For manufa rers of cher 
serves special notice for the very handsome mat 1 ~ : vy su 
ner whic -_ » a . 
er in which it is gotten up, and the many wel Inquiry No. 1461.—For manufacturer f sma 
known writers on natural history and sport who gs for rom lt ts 
have contributed to its pages most strongly a} Inquiry No. 1462.—1 irties to manufacture 
pea! to any one interested in out-door sports ar . ber te ©, euminiat r 

f the aiur im 
recreation. There isa very interesting article by 
W. A. Baillie Graham, who is well known in most Inquiry Ne. 1463.—For nufacturers f al 
parts of the world as a distinguished natural ‘ : 
and sportsman, Edwyn Sandys writes most inter Inquiry No. 1464.—} ery for the manu 
estingly of the different rarities in thi ountry - oe A Was 1. Also information 
and Canada. John Cort treats on English and a 
. rad ! oo Inquiry Neo. 1465.—}t r ifacturers of round 
American University Athletics They are hardw i P if © 
| treated in a clear, clever and intelligent manner Inquiry No. 1466.—For pe-ties who build “The 
Mr. vasper Whitney is the editor, and ts desery-| Ficure 5 ¢ ters” and other'.ovelties for summer 
ing of much credit for the able e which | : 

we ERDESE Sh Whlce | Inquiry Ne. 1467.—For manufacturers of gas en- 

be conducts the magazine. gines for electric generators of 15 or 18 h, p. 
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water 1 nee ! 
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few ohms up to a very large number of ohms, 


according to the condition of the cell. 
(8381) C. M. writes: 1. As per in- 
structions in one of Sloane's Electrical Li 
brary, | made some chloride of silver battery 
cells in test tubes, using a saturated solution 
of ammonia chloride and sealing the tubes 
thoroughly with paraffin wax The cells were 
made several days ago and give a good cur 
ent; in fact, they are all | would desire as 
a battery cell tut they are in such a nasty 
condition, ammonia chloride creeping all over 
the tubes and connections in spite of all the 
re I took to seal them Can you suggest 
iny other solution that would answer as} 
well 4. Ammonic chloride is a salt which 
eeps ery badly, and is difficult to control 
The glass tubes should be paraflfined before 
hey at used for perhaps an inch from the 
p, both on* the inside and outside Then 
f them and seal with paraffine 2. Please 
ell m vi he n is amalgamated A 
Zin i imalgamated to render it the equiva 
I rf hemically pure zine by stopping the 
i ction to which mmercial zine is sub 
ect Would it be of any advantage to fuse 
he v hloride A. Yes 
(8382) O. H. H. asks: Does ice melt 
faster in a cool, damp cellar or in a warm, dry 
room Iilave had different opinions on the 
same and would like to know the correct one 
A. The melting of a substance is proportional 
» the difference of temperature between that 
tance and the place where it is. There is 
no mnection between the melting of ice and 
‘ sture of the place where it is, of 


ither the place where ice is kept will soon 
be i ited with moisture, since ice evapor 
i it 1 temperatures without becoming 
iquid I will for these reasons melt better 


in a warm place than in a cool place 



































(8383) W. G. A. asks You would 
I i favor by giving me any iniormation 
Ww i may have necessary for the making 
igns by electrolysis of copper de 
p n wood or plaster patterns, the treat 
mer of cl non-conductors necessary to 
mak opper adhere to the surface, making 
hem waterproof A. The process you desire 
is that of electroplating upon wood and other 
non-condt or The form is first made ex 
act it is desired to be in the finished 
‘ It is then overed with plumbago 
r it a conductor and afterward cov 
ered ith opper in an electroplating bath 
Sci rivi AMERICAN SUPPLEMENT Nos. 310, 
190, a 1204, price ten cents each, contain 
instructions for this work 
(8384) P. W. 8S. asks 1. I wish to 
ins 1 a 1 horse power dynamo and storage 
battery in cheapest manne! Can direct cur 
rent at 25 volts be transformed to 110 volts? 
If possible would it be best to have dynamo 
and battery of 25 volts upacity and trans 
form it to 110 for the light circuit » ZO 
transform a direct current from one voltage 
rothe it is necessary to use the current 
i r, this motor to turn a dynamo 
I “ nd deliver irrent at the new 
g tired. This arrangement is called a 
rotary converter. It is an expensive method. 2 
Wi di ! for 25 volts be cheaper 
han o1 fi 110 A. Yes 4 battery should 
have oné ilf as many ells as the voltage of 
the ircuit For 25 volts, 13 cells are needed 
for 110 volts, 55 cells are needed 3. If it 
ildn’t be tré ormed, would it be best to 
have lamps and all at 25 volts? A. If your 
needs are sma it better to use a 
i I i gh l directly ttery 
’ 1 be p I low voltages 4 
Is the some way of using the osmium lamp 
el d in SciPpNtTiric AMERICAN August 
10 ( i mation or address to get such 
A. We d b w tl these lamps are ye 
(8385) J. M. A. asks I have two 
ele ine ircuit One is 3 feet long and 
! 1,000 ‘ long, of No. 8 copper wire 
Sm Dp en nductivity I run a 
100 amperes tl gh each reuit 
\ 1 
h 
\ 

is expressed by the " cer 
square of the amperes multiplied by ¢t re 
sistance in ohms There is more heat gen 
erated in the longer wire, but It also is able 


to radiate more heat because of its larger 


Iience the shorter wire will become 
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For which Letters Patent of the 
United States were Issued 
for the Week Ending 


October 1, 1901, 








AND BACH BEARING THAT DATE 
See c 1 of list about copie f these patents 
\ t E. G. Th is i838, Cow 
iri g, B. Hey i835, 464 
\ 1 evlinde head tool 
! ling, | & Ter 68 ' 
A I R. Mest 6s 
A g a ting apt s, BE. | 
I 683. AHO 
S Ri 
shotog 
I ke puffle s t 
mobile nderf W Is 
faster H. W ‘ 
f t g, B. F. Du Bois 








Bag for holding hams, W. Hinkelman.... 
Bandage rolling machine, W. D. Kilbourn. 
sarrel finishing machine, G. EB. Smith 
Battery plate separator, H. ©. Porter 
ted ~bettom, spring, H. H. Brown 
sed spring support, J. Ruebusch.. 
Belt, apparel, W. R. Arnold 
Bicycle support, R. Helmer . . ° 
Binder, multiple carbon sheet, O. Morland 
Bit stock, angle, I Politsch . 
Boiler furnace, water tube, W. W. Shilling 
Boller tube cleaning compositions, feeding 
al ratus for, I ‘ Frasier 
Book, 2. Rhodes ‘ 
Book per hol ter Oart 
*k, scrap, N. G, . 
toot tree, W. R. Pelton....... 
Bottle, non-refillable, Heller & Ives...... 
Bottle, non-refillable, P. Lesch 
Bottle stopper, B. Thatcher 
Jottles and allowing liquids to be 


Bottles 


Box 


Box fastener, Booth & Reichard 

Box pocket partition, L. Hirschfeld 

Brake head i Davis os 

Brick burning kil J Pr. B. Fiske... 

Bricks, furnace linings, crucibles, et« man 
ufacturing Rawson & Littlefield 

tridge, G. Vent 

Brush, sink, ¢ A. Fogarty 

Buckk belt, ¢ Rosenberger. 

Bumping post, P. Seanlin 

Burglar alarm, electric, A. J. Noreen 

Burial casket, I Warther 

Burners, apparatus for supplying combuasti 
ble liquid under pressure to, I an 
Dyck 

Butler's knife, J. M. Stryker 

Butter cutting and molding apparatus 
M. Lary 

Cabinet lock, Ferry & Laing . 

Calcium carbid, prepari bk. W. Lancaster 

Caleulating device, BE. W. Thomas 

Cams or like hubs upon their shafts, device 
for securing Moy le 

Can testing machine W S. Case 

Cans, te apparatus for facilitating the 
filling and weighing of, T Nalia 
ferro 

Car brake, J. Hultz 

Car brake street, W T. Shryock 

Car door, Martinek & Hulsker 

Car door, grain, G Young 

Car draft gear, railway, G. P. Ritter 

Ca fender, E Amrein 

Car mover, A. J. Maine 

Car replacer, G. R. Dodd 

Car safety bar, mail, R. D. Smith 

Car wheels, apparatus for t ing up tram or 


lik Cuttler & King 
( bureter $ Guy 
( ding machine alarm attachment, | 
J. P. Cleal 
I 
apparatus 5 WwW. Y 
, al box gs, mold fo 
stock from cottonseed hulls and 
s ther f manufacturing, 
ibrica i] Sel ick 
( air d burgla l bined 
Wells 
Che 0. A. Lehma 
ct W H. Stout 
cl ] ind making same, papal d 
Bell 
Chu . New 
Churt DP. ft Hagerty 
Cig sa f K ! x 
( Dp - 2 I’ 
( wrap cutt J. R. Tysor 
( wrapping macl I Pish 
( manufacturing, P. H. Erthetler 
( controller, Cowet 
Cistern cleaner, J. Runkles 
Clamp. See Rail clamp 
Clevis W 0 terry 
Clipper, H. L. Hills 
Clipper grass, ( Cora nsson 
Clott utter, Willcox & Terbush 
Clutch, frietion, H. A. Tutth 
Clutch, friction, I Lehmann 
Ch I friction Hinkley & Claussen 
Clutch mechanism, D. B. Bullard 
Clutch, traction engine, M. J Todd 
Coal or rock drill, lL. Wantling 
Coin actuated mechanism, Bronort 
Cones iting belt, W. I Bowers 
( d cleaner nd carriet A. H. St 
( t th nding aparatus A. Callal 
( shoe carrier a irlund 
( veyer, Hunt & King 685, 60) 
Corset, M A. 8S. Golden 
Couch opener, box, G. EB tedell 
Cradle awning, E E Bernsdorff 
{ ssing gate, Jenkins & Smith 
( J Moore 
( lider, W. E. Bradt 
( pole ind shade fixture W 
Candless 
Cushion spring and support, W. H, Bates 
Cut out block 0. Swoboda 
Cutting instrument I WwW St t 
Cycle saddle clips, uf t f I «& 
Hi I Phillips 
bh, R Modjeski 
irticulator, H. D. Cross 
Dental drill, L. Maillard 
Distribution system W 8. Gould 
D we apparatus vacuum linder, J 
Alifres 
ID bucket J. oO. Wright 
D rt “ ne } A Stins 
D s t Ss. B tnall 
D f ijustable, W. FE. R 
D Schramek & K 
I “4 lif f h I 
DD . 
) I 
irren t A Relt ke 
Elec itus ntroller, W. Sehill 
Ble« E. B. Ellicott 
Elec device I Chay 
Elevat Marg rn leva ' 
Elevator \ 8 
Elevator brah ( i rh is 
levator ifs device { W Baldwit 
Elevators ic operation of, J. D. Thid 
Em bos 1 articl ‘ MeCulloch 
Eng mixing ley x plosive N A 
Guillaut 
Excavator ‘ W t 
Explosive gine, 1 I. Woolf 
Eye p and lid clos c. B. Dolg 
Ks machi M. H. P 
I od t 
f Amd «A it 
liff M. Db. D 
er \ ‘ I T 
«l il A iH 
d { } iy i ( I 
( 
| d gula iH. i W 
i} K 
I I 
I A. W. W 
! ‘ } 
t J A. I “ 
J I H 
! D A tl 
3. J. Vance 
v « Lene 
} { ( A. Ralpl 
I D { . 4. S. Reavi 
} : f tit A. S. Reavis 
1 p f 4 Ss teavis 
I ' n lectrical automat fety hand 
mtact r. J. Moriarty... 
Fish hook, W. Guindon....+++-+ 
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| roader cutter, J. Dick 





| Game Letler 
Game table, H. Meyers oe 
Gas engine, multicylinder, J 





5,824 



































Ice cream freezer, G. D. Campbell 

Impact ng ine G White 

Incubator, BE. W Andrews 

Indicating mechanism, Pr. Coleman 

Insufilator W Barry 

Ironing rd, J. ¢ Kridler 

Jack J. Dawson 

Joint co H. A. Tinkham 

Journal ox, M. J. Althouse 

Kettle R. I Mackenzie 

Key gage J cker'y . 

Key seat ecu t A. Van Houwellng 

Labeling meats, G. EB. Howare . 

Labels and stamps to packages, machine for 
ipplying, Landfear & Keyes f 

I jack, O. W Tamm 

I bracket, A. BR. Fergusson oe 

I » burner, incandescent, Hurwitz & 

I wfacture and repair of incan 

electrhe Fanta . 

Lantern attachment, buggy, J. P. Crosby 

Last, I Ww Kittlinger 

Lat vertical turret, BE. P tullard, Jr 

Lawn inkler H. Gibbs 

Lawn sprinkler, rotary Hi. Gibbe 

Leather washing machine, EB Amidon 

Leg defects, apparatus for treating, ; 
Emge oe eee 

Letter sheet I Reach . 

Licorice machine for pressing and rolling 







Folding box, J. A. Wagnitz....... 

Folding seat and table, B. v. Freystadtier 
Food chopper ball bearing, Smith & Munson 
Foot warmer, F | ; os . 
brake, J. G 
and making 
plucking or 
Dresdner ° 
device, A. B 


Gotache 
Kbken 
same, BE. O 
unhairing 


Trusdell.. 
machine, I 


Fuel 
Kur 


Gas generator acetylene, ( A 

Gas heaters and cookers, burner for, 
T. Richmond 

Gas lighter, 3S sSoronow 


Gate, T. D. Livingstene 
Gearing, fricti ul, F 
Glass furnace gathering 


M. Kiger 
ring, 8. McKittriek 











Glass grinding, smoothing, and polishing 
machine, plate, M. M. Maher. .G83,052, 
Glass tiles, wall slabs, ete forming flared 
adherent voints to backs of, P. Semmer 
Glove finger tip,, G. H. Weichert 
Gold saving apparatus, A. Mureotte 
Grain binder belts, device for securing flaps 
of, BR Benjamin wes J 
Grain elevator, fireproof, F. W. Cooley, 
685,441 to 
Gun alr Bennett & Burrow : 
Tlame li. Difle 
Hame 1} i H. Diflo . 
Hiarness pad, J. M. Oonnor 
Harvester, corn, J. B. Kurtz 
Harvester el, 8. Nixon 
Harvester sheaf binding, J B Leather 
barrow 083, 000 
Harvesters, etc seat for, H. W. Avery 
685, ¢ 683,675 
Harvesting machine twine tension device, 
W Holmes 685,001 
Hat brim curling and troning machine, G 
Atherton 
Hay gathering and loading machine, M 
Beck 
Hay rack coupling, F. BR. Brad 
Hay rake, horse, J Cox 
Hearing, electric appliance for treatment of 
defective, W Loop 
Heater See Feed water heater 
Hinge, B. H. Doane 
Hinge joint, W $. Cogget 
Hinge, lock, Ritter & Rowland 
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intervals, this 
celled. The “ Ligh 
Lamp is made with a view to 
beauty, and is mounted in an 
aluminum shell covered with fine 
leather. Weight, '¢ oz. %& in. di- 
ameter. 8 inches long. 

Larger sizes at 83 & $3.50. 
ELECTRIC CONTRACT CO., 
an MAIDEN LANE, NEW "=. 7 


EAGLE 


Acetylene Generators 
ARE PERFECT. 
Over 10,000 Machines Sold. 


They are endorsed by every user. 
Send for prices. 
Handsomely illustrated catalogue 
District Representatives all over 
the worl 


EAGLE 
GENERATOR 
COMPANY, 
319 N. 4th Street, 
St. Louis, Mo. 


SHOE BLACKING.—FORMULAS FOR 
quid and solid packing are given in SUPPLEMINT 

Nos. 1213 and 1239. Price 10 cents each. For saie 
by Munn & Co. and all newsdealers. 


.| SOMETHING NEW! 


Masane aoe aed Tool 
c 
























— Microm 
% with 
Attachment, For «i! 
4 one loch by half-thousane 
| the usual charactervath 
/ struiment is farther advance 


Graduation, Round end she 
Attac “hi nent, for measurement of holes, slots, heyways, sh 
with patent locking device Price each $6.00, In leather case, §6.5 


Teel Co., © Wells St. Greentield, Masa, 


?Su USE GRINDSTONES 


if s© we can suppiy you. Ali sizes 
mounted and unmounted, always 
kept in stock, Rememoer, we make @ 
specialtyof selecting stones for all spe- 
cial purposes. TR” Ask for catalogue 


The CLEVELAND STONE CO, 


Massachusetts 














2d Floor, Wilshire, Cleveland, 0. 


The Life of Machinery 


depends on the careful treatment of it. Nothing so 
reduces the wear and tear — aids it in smoothly run- 
ning a 


2 , 

Dixon s 
Pure-Flake 
Graphite. 

This lubricant reduces the 
chance of breakage, prevents 
much delay, is not affected by 
heat or co.d, by acids or alkalis. 
It sold regularly wherever 
once tired. Write for booklet, 
JOSEPH DIXON CRUCIBLE ©0, 

Jersey City, N. J. 


Slight Drils 


Complete line, ranging 
from our New Friction 
Disk Drill for light work 
to 42-inch Back Geared, 
Self Feed Drill ..... 





* * 
SEND FOR CATALOGUE 


AND PRICES 
shallow wells in any Kind of soli or rock, Mounted 


* * 
W. F. & JOHN BARNES CO. 
1999 Ruby Street, 
iW F | DRILLING: 
Machines 
Bo ee ee ek Gouin han aaenain coe 


ROCKFORD, ILL. 
Over 70 sizes and styles, for drilling either deep or 
Operate them easily, Send for catalog. 


WILLIAMS BROS,, Ithaca, N. Y. 














JUST PUBLISHED 


Handbook on Petroleum 


By CAPTAIN J. H. THOMSON 
and BOVERTCN REDWOOD 


8vo, Cloth, $3.00 net. 


A book for inspectors under The Petreleum Acts and 
for those engaged in the storage, transport, distribu- 
tion and industrial use of pretroleam and its products 


and calcium carbide 
#& SOLD BY ALL 


Postage 15 cents extra 


FIFTH EDITION 


Tables for the Determination 
of Minerals 


BY PHYSICAL PROPERTIES 


Ascertainable with the aid of a few feild instruments 
Based on the system of the late Professur Doeter Albin 
Weisbach 

By DR. PERSIPOR PRAZER 
Limp Leather, $2.00 net. Postage 7 cents extra 


BOOKSELLERS #* 


J. B. LIPPINCOTT COMPANY, Publishers 





Conserves Anonyme 37, 
Veter \ aaa s, H. H. Hamer 37, 
Whish Meadville, Pa., Distilling Co.. 87, 
Whiskies, Slater, Rodget & Co 37, 
Ya ad fabries and garments made from 
! lr. Wolstenholme, Sons & Co. 37,128 PoHMILAD 
saptinnge PRegsep BALL RACES 
“Buffet Extr for beer, Western Brew EEL 
ing Co... erty wos. & 19 LARCE SIZES A SPECIALTY. 
’ ia \ hine ame udder ure, or . 
« medicine, W. Do hing & Co... 8107 / OTTO KONIGSLOW, Cleveland, Ohio 
8 ixativ iver ills, vr medicine, 
J. W. Cole & ¢ 710 
spoilt 'sStepmaainie Coffee," tor come, “"""| MODEL AND EXPERIMENTAL WORK. 
“Dy - Joh og coauar ae - ’ me ms ato for Sf) | mectrical and Mechanical lostruments. Small Mach'y 
a? cant. : ~ s.7o5 | EDWARD KLEINSCHMIDT, 122 Fuitun St., New York 
j t TO 
adh... i. s,zos | MATE H FACTORY MACHINERY. W. | 
: \ LIAMS r., 1001 Monadnock Block, Chicago, U.S. A 
co, American West Lad Vrading ¢ 71 
La Vi ‘ s “for - ‘gata, Weight “Drug aie al wire INVENTIONS PERFECTED. 
re 8.711 | Accurate Model and Tool Work. Write for Circular. 
‘Mile, Jewell’s Beautifier,”’ for a toilet prep PARSELL & WEED, 129-131 West 3ist St.. New York. 
iration, L ewell 8,713 | —— . arden 
5 om © Soap. for soap, Mort ‘ Soap Co. 8,714 " . - . 7 = 7 
* Seanien ° fee. a —# ed tar ms liye r ” 8,706 GAS ENGINE DETAILS.—A VALU A- 
“Shelby ville Lithia Water Co Hamilton ble and fully illustrated article on this subject is con- 
~ Well for mineral water Shelbyville tained in SUPPLEMENT No. 1202. Price 10 cents, For 
Lithia Water Co ; ; 8,718 | sale by Munn & Co. and all newsdealers. 


at 
Malaria 





‘Shields Tablets,’’ for a medicine, 
Ek. Shields 8,700 
Uncle Humphrey's Salve, for salve, A A é 
Huseman 8,712 
Union Made for hats, Wool Hat Finishers 
Association 8,704 
Zulu for cigars, E. W. Knowlton 8,717 
PRINTS 
*“Autobike Bicycle Playing Cards for playing 
cards, United States Playing Card Co 45 


Measuring 
Levine 407 


touching Scale for 
negative retouching, E 


Levine's Re 
Faces for 





Sitting i Back No. 606 Congress Playing 
‘ playing cards, United States 
Plaxiee ( Nard Co 105 
The Forbidden City Souvenir Playing Carda,’’ 
for playing cards, Grimes-Stassforth Sta 
tionery Co 4 


A printed copy of the specific ation and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 164 will be furmahed from this office for 
10 cents, provided the name and number of the patent 
desired and the date be given. Address Munn & Co, 
wil Broadway, New Yor 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore 
going bist For terms and further particulars address 











Munn & Co., 41 Broadway, New York, 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & 80n.45-51 Rose St., 


NOVELTIES & PATENTED ARTICLES 


Manufac ore by Contract. Ponching Dies, Special Ma- 
chinery. BK. Konigsiow & Bro,., 18] Seneca St. Cleveland,©), 


VOLNEY W. MASON & CO., 


|Friction Pulleys, Olutches & Elevators 
PROVIDENCE, R. 


CORK WALLS AND FLOORS 


as well as Cork Ceilings, are now in vogue os up-to- 
urabili- 


date architects and builders on account of their 
ty artistic beauty and economy. 


NONPAREIL CORK 
is water-proof, sound-proof and 
werm-proof: a non-conductor of 
heat or cold; noiseless and sani 
tary end is excellent for deco- 
rative ceilings and walla and 
for the floors of houses, churches, schools, ete., and 
the decks of yachta, etc, 


THE NONPAREIL CORK M’F’G CO., Bridgeport, Conn. 





ELPHIA 


l yRAFTSMEN WANTED.—AN EX AMINATION FOR 

architectural draftamen and for structural stee! 
work draftemen, to provide an eligible list from which 
appointments will be made in the Naval Service at any 
time within two years thereafter. will be beld at the 
Navy Yards, Boston, New York, Philadelphia and Wash- 
ington, continuing through October 1 and Wi, 1801, be 
tween the hours of #00 a.m. and 540 p. m., each day 
The examinations will be identical at al!) the varda, and 
will be practical in character Applications for permis 
sion to be examined, designating also the yard most 
convenient for the applicant, should be made previous 
to October 11, 1I90L, to the Secretary of the Navy, Navy 
Department, Washington, D. C., who will supply neces 
sary forms and instructions. Pay #444 to #00 per diem 

JOHN lA 


AGENTS. 


and physician 


#12 daily made by agents selling our 
Claim File. Used by every merchant 
Sayers & Co., D@®, M8 Olive. Bt. Louis, Mo 


re’ 
and Bottlers’ Machinery. THE VILTER 
MFG CO. Milwaukee. Wis 


ICE s MAC HINES, © orlies Engines, Bre We 


S00 Clinton Street, 





TYPE WHEELS. MOOELS 6, EX FEM ERTAL WORK. GALL MACHINERY 
NOVELTIES & CTC. NEW TORR OT WORKS 100 NASSAU &” NY 


ODELS & EXPERIMENTAL WORK. 


nventions developed, Spectal Machinery. 


E. V. BAILLARD, Fox Bidg 





. Franktin Square, New York. 


CHICAGO MOD 





C t B k How to Use Portiand Cement, 
emen 00 s. Sie; Monier Constructions, Ce- 
ment & Steel Wec.; Constitution of Hydraulic Cements,25e 
Cement and Engineering News, 1f2 La Salle St., Chicago. 
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© NAME PLATES 
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Scientific 





OCTOBER 12, 1901. 


American, 








GRAND LIGHT. 
































QReas owner ee . A 
jonoUcHE INSPECTIONS : 3 
- Greatest, Safest and Cheapest | ™ 
° te 3 INSURANCE 2 : Light of modern times is the ~ 
LAS ST 4 - = 
A on 3f = ad 

| DAMAGE ‘= — 
i To vo = n 
PROPERTY y ig a = 
¢, voss-or-ure | © 6 3 
AND > kind. Write for our booklet = 
AND IN owteaee | o 4 and become familiar with this 

we ae CAUSED- BY © | rand lamp. Nickel finish > 
< | PENTONE GAS LAMP 00. | 
141 Canal Street, Zz. 
Grand Rapids, Mich. x 
~ 
a 





A SAPE LIGHT. 


STEARNS STOOD THE TEST 


394°3 MILES IN 32 HOURS 21 MINUTES 


COPE ENRON A eO HU RU RRO MORiO RIED 





PRY SSE 


those who scek quality rather than cheapness. The | 
perfect parts of the 











WINTON |New York to Buffalo Endurance Test 
woven | Model A, Em 
CARRIAGE | mode! B, Dos-a-Dos. 


Model ©, Delivery Wa 





make it. asa whole 
superior to ony gon. Model D, Buggy 
tomobile o 1 | 
aaeied ’ pf + Top Runabout. Model 
sf you like to make KE, Victoria Top Run 
It, al s safe ant , 
PRICE $1,200. aiwage andy an | about. 
atrong, elegant—in every way Dor... A, lydro- | Prompt Delivertes. 
Carbon Syseten : 
THE W IN'TON Bi ee : ARRI AG E CO. Write for Catalog. 
) Helden Stree land, Ohi« A - 
BASTEEN Saror. | iso ise Mast Sth Street, _ York. STEARNS STEAM CARRIAGE COMPANY, 


Ml PRESIDENT 


Suspenders 


Make yourself comfortable. Take 
the strain off your shoulders, Made 
on a scientific pins! i Get the 





woror CAS TINGS 
For MARINE, VEHICLE and 


BICYCLE MOTORS, 
with Working Drawings. 

















Seta es Beary pats guncangest. LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass. 
Trimmings can not ea iy 
fe Bolt everywhere or by rir 
©. +5 EPGARTON MFG. CO., BICYCLE MOTORS, $60 
ox 222, Shirley, Masa. Guaranteed best made Sots of 
castings with aluminium crank 
—= in ee eas and blue prints, $10.00. Send 
stamp for particulars. 
cunTER ENGINE SiEFFEY MFG. CO. 
2720 Brown St., Phila., Pa. 
Any Pace — — 
ay Any One 
ror Any Purpose 
—~Gasoline, Gas, Distillate 
Stationaries, Portables, Engines and 
umps, Holsters < 
on for Catalogue and Testimonials. - 


State Your Power Needs 
CHARTER GAS ENGINE ¢c 
FOR Back SAWS ETC 
” " 


JESSRE 
NS JOHN T NEW YORK 


CRUDE ASBESTOS 


ANO ASBESTOS FIBRE 





’ Box 148, STERLING, iLL. 
THE 


EEL eest’ 





COMMERCE 





owes its growth to the steamship, 
the railroad and the 


Remington 
TYPEWRITER 


The time and labor it saves, the vol- 


“MINES and works, | R, H, MARTIN, 


THETFORD, P. Q. | OFFICE, ST. PAUL BUILDING, 
CANADA 220 B'way, New York. 








A ‘ong distance delivery wagon ume of work it does and the oppor- 
with ‘tank and ot! supply for tunities it affords, combine to place 
running SY miles. Bntire body the Remington Typewriter in the 


Weilable for 
wy powerful motor 


carrying space. 


front rank of business builders. 


atrong 





unniig gear and elevant (nish 








Price 61,200, 


LOCMIS AUTOMOBILE CO 
Westfield, Mass 





Y] 


N 








All varieties at owest prices. Hest Railroad 
Irae . and w won or St k Senles made 
\ Also 1000 useful articies inoluding Safes, 
Fewing Machines, Bicyctesr, Fouts have 


Wyckoff, Seamans’& Benedict, 327 B’way, New York. 


Money. Lists Free. CHicago scaLe Co. Chicago, UL. | 


ews 2 ee ee ee ee) Ee De Le Ty Ss Ty OS Ty Se Ty | 


Bide Niwas 


ELECTRIC GASOLENE 





PPB POE OOS OOS OOOO OO ete 


MARK XTIX*COLUMBIA SURREY. 


Electric Vehicles for City and Suburban Use. 


Safe, reliable, free from noise, vibration, odor and dirt; can be operated 


by sian, woman or child; no waste of energy when the vehicle is not 
in service; 125 stations for recharging within fifty miles of New York 


FORTY MILES ON EACH CHARGE OF BATTERY. 


1001 ILLUSTRATED CATALOG AND PRICE LIST ON REQUEST. 
ELECTRIC VEHICLE CO., 100 Broadway, New York. 


Western Agency and Showreems, 267 WABASH AVE., CHICAGO, ILL. 
OES OOS OOOO een ee 








Joexce or PSVChratism 


ss Banks 


Vs. 


Industry 


The United States Steel Company has been paying for the 
per cent. per 


Savin 


past two years quarterly dividends at the rate of 12 
annum on all its outstanding stock, and this dividend rate will be 
increased as soon as we can enlarge our Plant at Everett, Mass., to 
meet the needs of a rapidly growing business. To provide for this 


o ft., 


additional steel building, 1oo ft. x 13 and a larger working 
capital to handle the constantly increasing output of Jupiter Steel, 
the Board of Directors has authorized the sale of a block of Treas- 
ury shares at par, $5.00 per share. 

Our Steel Castings are an improvement over the ordinary 
require no annealing, being strictly 


steel castings because they 


pure steel of uniform hardness or softness throughout, and can be 
welded, tempered and forged. 

Our foreign patents, now being negotiated, show conclu- 
sively a source of dividends equal to the entire capitalization of 
'@ the Company. As a rule, stock in: well-managed manufacturing 
companies is generally bought up by those in some way connected 
with their management and the outsider has little chance except 
at a high premium and a correspondingly low profit. But this is 
an unusual opportunity for people of limited means to secure an 
investment already paying a large income, an opportunity such 
as is usually offered to capitalists only, and_a man with a few 
hundred dollars gets a chance. 

In 


AMERICAN has at last come forward and 


7 
4 


this connection you will note that the ScreNnTIFIC 


solicited the information 
for an article on Jupiter Steel as is illustrated on the first page of 
in the preceding pages. This is very 
it the 
We shall be pleased to send to 


this number and described 
flattering 


Jupiter Steel has ever received. 


to us, and we consider best endorsement that 
those who are interested a full prospectus of the Company, together 
with a record of what has been accomplished in the past two years. 
Preference will be given to subscriptions in the order of their 
receipt. All accepted subscriptions previous to October 20th will 
draw the full regular quarterly dividend of 3 per cent. payable 


October 28th. 


UNITED STATES STEEL COMPANY, 
143 OLIVER STREET, BOSTON, MASS. 











URTARES 
zie 


FLAT SU 


Accuratie 


Bc ponies 
NEW ENGLAND WATCHES 


Made for the 
«x WORLD }® 
Send for Booklets 
BLVE FOR LADIES... 


Taught in a Full Course by Mail by 


(| PR OF. ALBERT VERNON | ——__ 
| THE VERNON ACA DEMY 
SCIENCES. 





OF eo AL 


at Reche ater, N. occupying the famous 
| Varne ; ‘Observatory. 

Prof. Vernon's work has been investigated and en- 
dorsed by leading members of the New York State Sen- 
ate and Assembly. The science of Psycbratism teaches 
the superior power of the mind and enables men and 
women of all ages and conditions to so self-develop 
their latent powers that they can not only become mas 
ters of themselves, but of the conditions under which 




















they work and live, increasing their income often ten | ~.RED FOR MEN 
fold. Prof. Vernon's 100-page book 
“Psychic Phenomena of SENT FREE) J THE NEW ENGLAND WATCH CO., 
the Twentieth Century” New York, Chicago, 
postpaid, if you address 87 Maiden Lane. 149 State Street 
VERNON ACADEMY OF MENTAL SCIENCES, San Francieco, Spreckels Building. 
4 East Avenue, Rochester, N. Y. | 








cm SELECT. A PEN 


Suitable for your handwriting frota a s:.mple card of 12 leading num- 
bers for correspondence, sent post;>aid on receipt of 6 cents in stamps. 


SPENCERIAN PEN C€ 0... Sasperere 

















NO17. PEN.CO, 
349 Broadway, New York, 








